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@ Silver halide photographic light-sensitive material offering excellent color reproduction.

A silver halide color photographic light-sensitive material which is excellent in color reproduction and
image preservability comprises a support having thereon a silver halide emulsion layer, wherein said
silver halide emulsion layer contains a cyan-dye forming coupler represented by the formula [C-I] and a
compund represented by the formula [I] :

formula [C-I] formula [I]
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BACKGROUND OF THE INVENTION

The present invention relates to a silver halide color photographic light-sensitive material which is excellent
in color reproduction and image preservability.

When a silver halide photographic light-sensitive material is subjected to exposure and then to a color pro-
cessing, the oxidized aromatic primary amine color developing agent reacts with a dye forming coupler, and a
dye is formed to produce a dye image.

Generally, this photographic process is based on the subtractive color process for color reproduction, whe-
rein yellow, magenta and cyan images are formed.

Traditionally, phenols or naphthols have been commonly used as cyan dye forming couplers.

However, the cyan dyes obtained from conventional phenols or naphthols have a major problem in color
reproduction, namely the presence of unwanted absorption in the green band and unsharp absorption edge in
shorter wavelength-side. This necessitates correction of the unwanted absorption using masking or other
means for negative films. In the case of photographic paper, there is no means of correction, which hampers
the obtainment of good color reproduction to significant extent.

The dye images obtained from conventional phenols or naphthols also pose some problems in preservabi-
lity. For example, the dye images obtained with the 2-acylaminophenol cyan coupler described in US Patent
Nos. 2,367,531 and 2,423,730 are generally poor in color fastness to heat; the dye images obtained with the
2,5-diacylaminophenol cyan coupler described in US Patent Nos. 2,369,929 and 2,772,162 are generally poor
in color fastness to light; and the dye images obtained with 1-hydroxy-2-naphthamide cyan coupler are gener-
ally unsatisfactory in both color fastness to light and color fastness to heat.

The 2,5-diacylaminophenol cyan coupler described in US Patent No. 4,122,369 and Japanese Patent
O.P.l. Publication Nos. 155538/1982 and 1574246/1982, and the 2,5-diacylaminophenol cyan coupler having
an hydroxy group in the ballast moiety described in US Patent No. 3,880,661 do not offer sufficient levels of
color fastness to light or heat in long-term storage.

On the other hand, in the field of printing plate-making, the so-called color proof system has recently been
available, which uses a silver halide color photographic light-sensitive material (hereinafter referred to as color
light-sensitive material), from the viewpoint of simple handling, cost reduction, time saving and other advan-
tages.

When using a color light-sensitive material (color paper) as a color proof, it is difficult to exactly reproduce
the color of printing ink because the single color formed from yellow, magenta or cyan coupler differs from the
yellow, magenta or cyan color of printing ink in tone. Object of the invention

It is an object of the present invention to provide a silver halide color photographic light-sensitive material
which offers excellent color reproduction wherein the spectral absorption of the cyan dye image is sharp and
is accompanied by little unwanted absorption.

It is another object of the present invention to provide a silver halide color photographic light-sensitive ma-
terial which offers cyan dye images with excellent color fastness to light.

It is still another object of the present invention to provide a color light-sensitive material which offers color
reproduction similar to that of printing ink and improved fastness to light.

Constituents of the invention
The objects of the present invention described above can be accomplished by a silver halide photographic
light-sensitive material having at least one silver halide emulsion layer on the support, wherein at least one or

more of said silver halide emulsion layer(s) contains at least one of the cyan coupler represented by the Formula
[C-1] given below and at least one of the compound represented by the Formula [I] given below.

Formula [C-I]

Rs

R,CONH
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wherein Ry and R, independently represent an alkyl group, cycloalkyl group, alkenyl group, aryl group or
heterocyclic group. R3 represents a hydrogen atom, halogen atom, alkyl group or alkoxy group. R, and R; may
be combined to form a ring. X represents a hydrogen atom or a group which is capable of splitting off on reaction
with the oxidation product of a color developing agent.

Formula [I]

0
R\ —(0) g P—(0) gRs

wherein R,, Rs and R independently represent an aliphatic group or aromatic group; £, m and n independently
represent 0 or 1; not all of £, m and n are 1.

The present invention is hereinafter described in more detail.

With respect to the cyan coupler represented by the Formula [C-I] above according to the present invention
(hereinafter referred to as the cyan coupler of the present invention), the group represented by Ry or R; has a
carbon number of 1 to 32 for an alkyl group, 2 to 32 for an alkenyl group and 3 to 12 for a cycloalkyl group, and
these alkyl, alkenyl and cycloalkyl groups may have a substituent.

The aryl group represented by R, or R, is preferably a phenyl group, which may have a substituent

The heterocyclic group represented by R, or R, is preferably a 5- to 7-membered ring, which may be sub-
stituted or condensed.

R; represents a hydrogen atom, halogen atom, alkyl group or alkoxy group, with preference given to a hyd-
rogen atom.

The ring formed by R, and Rz in cooperation is preferably a 5- or 6-membered rings. Examples of the 5-
or 6-membered ring formed include the following:

Cl ZHZS

L)L
H

N
H

Examples of the group capable of splitting off by reaction with the oxidation product of a color developing
agent, represented by X in the Formula [C-I], include a halogen atom, alkoxy group, aryloxy group, acyloxy
group, sulfonyloxy group, acylamino group, sulfonylamino group, alkoxycarbonyloxy group, aryloxycarbonyloxy
group and imide group, with preference given to a halogen atom, aryloxy group and alkoxy group.

A particularly preferred cyan coupler of the present invention is represented by the Formula [C-lI] given below.

Formula [C-II]

OH
NHCOR4 .
Ra20CNH
Xa

wherein Ry represents an alkyl group, alkenyl group, cycloalkyl group or phenyl group substituted with at least
one halogen atom, which alkyl group, alkenyl group, cycloalkyl group or phenyl group may have a substituent
other than the halogen atom. R, has the same definition as of R, in the Formula [C-I]. X, represents an aryloxy
group or alkoxy group.

Examples of the cyan coupler represented by the Formula [C-I] are given below.

3
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oH
Rs NHCOR,
R CONH
X
Exenplified
1
1 No. R, R, R X
CeH, (L)
c-1 -(CFa). (t)CsHu‘"@'OCH— H Ca
|
C‘Hs
K F CeH, ()
c-—-2 —QF (t)CaHu—@-O?H— H —Ce
F F CsH, (i)
F F Can(t)
c-3 QF (t)CaHn‘QO?H— H —Ce
F F C.Hs
F F
CcC—4 _Q—F CisHss— -C2 -Ca
F _F
F F
C-5 —QF (cm)msomn«@- o?ﬂ— H —o-@-c.un(t)
F F . CizHas
F CsHy (t)
cC-6 @ (c)csﬂl.@-olcﬂ— H H
F C‘Hg
Foocl Cey (L)
c-7 Q—F (t)CsH|:@O?H— H —C2
F__ce CH,
co
c-8 Q Ct)CeHu Qo?ﬂ— H —Co
NHSO0:C.H, Cellyy
Cl“ll(‘-)
c—-9 ‘@ Ct)c,H“@—o?H— H | o@—ocm
NHSO;C;H[l C4H!
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Exemplified R, R, %, <
compourd No.
g
c-1o (CH, ) 2NSO,NH @-o?ﬂ— H —ce
ce H25Ci2
c-1 QCQ Cnst‘@‘SOzNH ‘Q H —C2
ce
ce
c-12 @ ce QO?H— H|{ —OCHCONHC,H;
Co Ciolzy
2 CHs(t)
c-13 b C.Ha0 @oclzﬂ— H —ce
cg CizHas
C.H, (e
c-14 @ca HO—@OCH— H —ce
[
NHSO,CH, CisHas
CEH) 1(‘-) _Ca
c-15 0
NHSO,(CHz) (0 CsHya (8D :
FJF CiaHas
Cc ~-16 F i/j -Ca
0y
F__F H
F F
—~Ce
c-17 —Qr (EH3) NSO NH —@—o?ﬂ— H
F F CiaHzs
F F
—ce
c-18 Q—F (C1Hs):NSO,NH —@O?H— H
F F CIIHZS
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]
Exemplified

campound No. R, R, R X
E F .
C _19 @’F (CzHu)zNSOzNH "@"O?H— H - 0 '_@_OCHS
F F CizHz2s
F o F Calaa(t)
C-20 ron, (t)cm“@—o?ﬂ— H -C2
F F CyH, (i)
F F He(t)
c-21 .Q.—F Ho OCH— H —Ce
|
F F CIZHZS
F F
CH,C00 OCH—
o | Le| O )
CH, (L) Ci2Hzs
F F
FF CoHl,, (8D
Cc-23 QF Ct)Can‘QOCH— H —o@cm”(t)
|
F F CiH, (i)
ce co
Cc—-24 @ (t)C.Hu—@—OCH— H —Ce
|
CDHIJ
F F CsHyy ()
c—25 QF (DC‘H“_@OCH_ H | OCH,CONHCH,CH;0CH,
|
F F CaH, (i)
CsHy o (t)
C.H,
C.’nHll(t)
C —27 ‘@'_501()‘}19(!1) (t)Can @'O?H— H H
CaHs
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CeHya (L)
C-28 ‘QCQ C)CsHys rou— H H
o E,
ce CeHy  (8)
c-29 @sozczﬂs (t)C,H,,—@-’OCH~ H —Ce
il
sHia (t)
c-30 -@so,c.u,(n) mc’““d oci~ H | OCH,CONHCCH,) 0CH,
C.Hs
sHia (1)
c-31 QCQ (t)c.ﬂ,l@o?u— H —O—Q—C.Hn(t)
o CuHs
CsHya (t)
c-32 —Q—oc (t)CsH“‘QOCH— H H
Gt
CeHio(tD
c-33 —CsFy (t)c,HH—Q—OCH— H H
i,
CsHua(tD
C—34 | —(CFa)H (t)cm“—@o?ﬂ-,— H H
CuHs
F
c -3 F (CH,)INSOZNH—Q—O?H— H H
¢ CuaHis
F
C —36 F (CH;),NSO,NH‘@‘O(IEH— H — OCH ;COOCH,
F/ CiaHas
Celia(E)
Cc-37 ~CsFs (t)c,H,l@o‘cu— H o
CiHs
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mepisiel ., o ox
sHia ()
C—38 —CsFq (t)CeHiy @OCH—— Hl - O—Q—OCH;
&ty
Cel (L)
c -39 —CsF, (t)CsH..‘@'OCH— H -0—@-0.&1.70)
i,
CaHya (t)
c —40 —C.F, COCLH, .—Q oci - H| —OCHsCOOCH,
Cls
sHi (8D
C-dl | - (t)C’H“@O?H" H | _ocH,coocH,
CHs
Celii (8D |
C-42 | —(cFa)H (t)CsH11@OCH— H |- O‘@*C.H”(t)
.t ~~
c-43 —CsFy (CH,),NSO,NH'@ oCH— H s
Gt
c-4 —CsFs (cu,),nsomu—@—ocn— H|  —ocH,coocH,
ot
C-45 —CsFy (CH;);NSO;NH‘@‘O?H— H - 0@"’%
_ Cellys
sHi (8D
C —46 —CsF; (£CsHy -@iocu_ H|  —O0CH;CO0CH,
s (i)
Co47 | —CcFa)H (CH;),NSO,NH—QO(‘JH— . 0@%,“”
CiaHas

The cyan coupler of the present invention includes the 2,5-diacylamino cyan couplers described in the
specification for Japanese Patent Application No. 21843/1986, pp. 26-35, the official gazette for Japanese
Patent O.P.l. Publication No. 225155/1985, lower left column, p. 7 through lower right column, p. 10, the official
gazette for Japanese Patent O.P.l. Publication No. 22853/1985, upper left column, p. 6 through lower right col-
umn, p. 8, and the official gazette for Japanese Patent O.P.l. Publication No. 185335/1984, lower left column,
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p. 6 through upper left column, p. 9, and can be synthesized in accordance with the methods described in these
specification and official gazettes. The cyan coupler of the present invention is used normally in a silver halide
emulsion layer, particularly in a red-sensitive emulsion layer. Its addition amount is normally 2 x 10-3to 8 x 10-1
mol, preferably 1 x 10-2to 5 x 10-' mol per mol silver halide.

The compound represented by the Formula [I] (hereinafter referred to as the compound of the present
invention) is described below.

Examples of the aliphatic group represented by R4, Rs or Rg include an alkyl group having a carbon number
of 1 to 32, alkenyl group, alkynyl group, cycloalkyl group and cycloalkenyl group. The alkyl group, alkenyl group
and alkynyl group may be linear or branched. These aliphatic groups may have a substituent.

Examples of the aromatic group represented by Ry, R5 or Rg include an aryl group such as a phenyl group
and an aromatic heterocyclic group such as a pyridyl group or furyl group. These aromatic groups may have
a substituent.

Preferably, R4, Rg and Rg are independently an alkyl group or aryl group, and they may be identical or not.
The total carbon number of R4, R5 and Rg is preferably 6 to 50.

There is no limitation on the substituent for the aliphatic group or aromatic group represented by Ry, Rg or
Rg, but with preference given to an alkoxy group, aryloxy group, acyl group, acyloxy group, alkoxycarbonyl
group, aryloxycarbonyl group, carbamoyl group, sulfamoyl group, acylamino group and amino group.

¢, m and n independently represent 0 or 1, but not all of {, m and n are 1, i.e., at least one of the aliphatic
groups or aromatic groups represented by R4, Rg and R is in direct bond with a phosphorus atom.

It is preferable that all of £, m and n are 0.

Examples of the compound of the present invention are given below, but the invention is not to be inter-
preted as limited by them.

I — 1 I — 9
(n—C;HSO)’z_‘Fl’=O (i—C3H,0>sP=0
n—C.Hs i—C,3H;
I — 3 I — 4
(H-CsHlao)z__ID:O (n—CaHHO}—z—'P=O
n—'CSH13 D—'CBHI7
I — 5

D—C4HSCHCHZO =0
C.Hs /] CHz?HC;Ha(n)
C.Hs

I — 6 1 — 7

(ﬂ—Clezso>_z—Pl=0 (n—C”H“O}Z_—Pl:O

n—C,2H2s n—Cysllsa
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I — 8
(CH;027P=0
n—CsH17
I —10
(C2H5032—P=0
n—CsHy,
I —12
(CszO}—z—P=O
CHzCHC4H9(ﬂ)
C.Hs
I — 14
(C,Hs0>7P=0
D—C16H33
I — 16
(D_‘Ccﬂso}z_'P:O
n—CsHis
I —18
(D—‘Ccﬂeo)_z_ﬁ’zo

n— CIZHZS

10

I — 9
(CH,0>+P=0
n“Cqus
I —11
(C:Hs0)7P=0
D_szst
I —13
(CszO)TP=O

i_Cl OHZI

I —15
(C;Hs027P=0
Il_Cl7H33
I —17
(n"C‘HsO}?—P:O
n—CsH,;
I —19
(n—CHs07P=0

n—CyHzo
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I —20

(D—CsHmO}z—P:O

I —21

(n—Csﬂx 30}'2_P=0

i—_CaH7 CHzCHC;Hg(n)
Csz
1 —22
(n—C.H,CHCH,0)XP=0
Csz n—'C4H9
I —23
CHa n—CHs
I —25

I —24

Oain

2 CHZ?HC‘Hg(n)

Csz

11
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I — 26 I —27

Oy @O

2

S

CH;
1 —238 I —29
<< H}P-O << >—(>rp=o
D_(|33H11 n—C,:H:s
I —30

2 CH,CHC.H,(n)

<C“~©~O>frj

C-Hs

I — 31 I —32

(C,Hs0)7P=0 (n—C,H:0z7P=0

CHi

12
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I —33 I — 34
(n—CeH:2007P=0 (n—C,H,CHCH,0)+P=0
C.Hs
I — 35 I — 36
Hs
{ :>_4> P=0 >P=O
2 2
D_Cgﬂx']
I — 37
(C,Hs0>+P=0
CHZCHZCHZOCLZH2SCH)
I —38
(n_C‘HQO)T—P:‘O
CH,CH,COCH,CH,CH,
I —39
(CszO%TP=0

(.LH;CH'—‘- ?CH:‘@“CQ
CHs

13
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(n—C,Hs0)(C:Hs0)P=0

n—Cy.Hzs

(n_ccﬂso}‘z—P':O

(CH2)10C00C,Hs

(CszO}_z—P= 0

CHzCHzCOOC14Hzg<n)

(H—CsH130)z P=0

CHzCHzOCOCng 7(11)

CH—CLHBO}_Z—})=O
(CHz) 1 oCOOCHzCHC(Hg(H)

C.Hs

(n—CHs0)>7P=0
CH(CH.).:CH;:
EOOCHZCHC‘HS(D)

Cate

14
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I — 46
2Hs
(CH2)14CO
2H5
I — 47
(n‘_C;HsO}z—'P:O
CHzCHzCON(CHzCHC;Hg(D))z
C.Hs
I — 438
<cm—{£:>—€>P=o
4
CHzCHzCHzCOOC10H21(ﬂ)
I —49
(n‘C4HsC|HCH20}T_T=O ”
21ls
C.Hs <CHZDNCON<
2Hs
I —50

(i—C.Hs07P=0

(éﬂz)acoo—4<:;j>
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-(n_ C4H>90}§—P= 0

I CtHs(ﬂ)
cnzcmsozw<C
4H3(D)

P=0

()
i lCHz) 1 oCOO‘@N

(D_Csﬂx 30)’2—?|=0
CHCOOC H,(n)

Csta(n)

(n—-C‘HSOBTPI':O (13sz
CH—COOCH ,CHC ,Hs(n)
é:HzCOOCHzCHC‘Hg(D)

Lats

0
|
(D_Caﬂn)i—p—ooaﬂx 7(I1)
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0

Il
(ﬂ_Ccﬂs){— P—OC¢Hs(n)

<D—C¢H9

o

g+

FHCH{>-
C.lls /',

0

_OCHz(l:HC4Hs<n)

C.Hs

i
(H’CLHS)E—' p—0C, szs(U)

17
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0

It
(D."'CGHI 3}T—P—O‘_®_CHJ

I
(C,HsOCO(CH;) 1 03aP—0C Hs

0
I
{((n—C,Hs >z NCO(CH;) ¢ 37 P—0C,  H25s(n)

0
(n-—Cqus)-z—-{I’—O—@
I —65
(C.HsI37P=0 (a—CHIT P=0
I —67
(i—CHs>3P=0 (a—CsHy 1 )5 P=0
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I —68
(n—C4H, SBTP-':O
I —70

(n—C;Hg(IlﬂCHZ_)’;_P-:O
C.Hs

I —72
(n—CioHz1I37P=0

I — 74
(n—CiH,s75P=0

1 —76
(n—C,7H3107P=0

I —78

O

19

I —69

(D“Csﬂx T)TP=0

I —71

[(CH;);CCHZCIHCHZCHza:_P=O

CH,

I —73

(i—Clon 153_})"0

I — 73

(H“Cx Lst%—‘P=O

I —77
e
I —79

O

0

0
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I — 80
P=0
ki
I — 81
<®*CH;CH=CHCH2>‘P=O
3
I —32 I —83
I — 84
[(Czﬂs)zNCOCCHz)xo]a P=0
I — 385
{t‘_‘(hﬂs/—@‘OCO(CHz)ziTP:O
I —386

0
I
(CszﬁTP—'szHz s(n)

20
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(11'—C4Hg}TP"‘CHzCHzCOOCHzClHCLHg(n)

0
|

C2Hs

0

a-carr—{ )

(O

(Il’“CsHy_"IO)TP‘_—'O

— 91

— 92

CH.CH.

P'—CHz?HC‘chn)
Csz

0—@-—N<0H3)2

(CH,COOCH,CH,0CH,CH,07 P=0

(D_’C4

21

C15Hi7(ﬂ)

Hgo)rll)=0

-

t"‘C;Hs
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I —93
0
|
I - 94
(ﬂ"Cng']O}z——P:O
0
I —95 0

i
(i_“05H1 1'3'2_ P—O‘@

The compound of the present invention includes the compound described in the specification for Japanese
Patent O.P.l. Publication No. 19049/1981, pp. 4-5.

The compound of the present invention is commercially available, but can also be synthesized in accord-
ance with the methods described in Japanese Patent O.P.l. Publication No. 19049/1981, British Patent No.
694,772, the Journal of the American Chemical Society, 79, 6524 (1957), the Journal of Organic Chemistry,
25, 1000 (1960) and Organic Synthesis, 31, 33 (1951).

The addition ratio of the compound of the present invention is preferably 5 to 500 mol%, more preferably
10 to 300 mol% to the cyan coupler of the present invention.

The compound of the present invention may be used singly or in combination of two or more kinds.

It is preferable to use the cyan coupler of the present invention and the compound of the present invention
in the same layer. Ideally, they are present in the same hydrophobic organic phase such as an oil phase in the
same layer. Specifically, it is preferable to add the cyan coupler of the present invention and the compound of
the present invention to the desired hydrophilic colloidal layer after being dissolved at the same time in a high
boiling organic solvent used as needed, and a low boiling and/or water-soluble organic solvent used as needed
and being emulsion dispersed in a hydrophilic binder such as an aqueous solution of gelatin in the presence
of a surfactant.

In this case, the compound of the present invention itself may be used as the high boiling organic solvent.

The high boiling organic solvent used as needed is preferably an organic solvent having a boiling point
above 150°C such as a phenol derivative, phthalate, phosphate, citrate, benzoate, alkylamide, fatty acid ester
or trimesate which does not react with the oxidation product of the color developing agent.

Examples of the low boiling organic solvent used as needed include ethyl acetate, cyclohexanol and methyl
ethyl ketone.

In the present invention, the yellow coupler is preferably an acylacetanilide coupler, with further preference
given to a benzoylacetanilide and pivaloylacetanilide for more advantage.

In the present invention, the magenta coupler is preferably a known 5-pyrazolone coupler, pyrazolotriazole
coupler or another pyrazoloazole coupler.

The cyan coupler of the present invention may be used in combination with a conventional cyan coupler,
as long as the object of the present invention is not interfered with.

Examples of the preferred cyan coupler include the coupler represented by the Formula [F] below.
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Formula [F]

OH
|
RZF /NHCOR[F

RJF
ZIF

wherein Rt represents a ballast group. R,k represents a hydrogen atom, halogen atom or alkyl group. Rsr rep-
resents an alkyl group having a carbon number of 1 to 6.

Zr represents a hydrogen atom or a group capable of splitting off by reaction with the oxidation product
of an aromatic primary amine color developing agent.

Examples of these cyan couplers are given in Japanese Patent O.P.l. Publication Nos. 37425/1972,
10135/1975, 25228/1975, 112038/1975, 117422/1975 and 130441/1975, US Patent Nos. 2,369,929,
2,423,730, 2,434,272, 2,474,293, 2,698,794 and 2,895,826, Japanese Patent O.P.l. Publication Nos.
112038/1975, 109630/1978 and 163537/1980 and US Patent Nos. 3,772,002 and 4,443,536.

The silver halide for the present invention includes any silver halides such as silver chloride, silver bromide,
silver iodide, silver chlorobromide, silver iodobromide and silver chloroiodide.

However, grains of silver halide having a silver chloride content above 90 mol% is preferred for use in a
silver halide photographic light-sensitive material requiring fast development, such as color photographic paper.

In this case, the silver halide grains preferably have a silver chloride content above 90 mol%, a silver
bromide content below 10 mol% and silver iodide content below 0.5 mol%. Further preference is given to a
silver chlorobromide having a silver bromide content of 0.1 to 5 mol%.

The silver halide for the present invention may be a polydispersed emulsion wherein the average grain size
distribution is broad, but preference is given to a monodispersed emulsion.

These silver halide emulsions may be chemically sensitized with active gelatin, sulfur sensitizer, selenium
sensitizer, reduction sensitizer, noble metal sensitizer or another chemical sensitizer.

The silver halide for the present invention may be optically sensitized by adding an appropriate sensitizing
dye for the purpose of providing light sensitivity in the desired wavelength band.

The silver halide photographic light-sensitive material of the present invention may incorporate an anti-fog-
ging agent, image stabilizer, hardener, plasticizer, polymer latex, ultraviolet absorbent, formalin scavenger,
mordant, development promoter, development retarder, fluorescent brightening agent, matting agent, lubricant,
antistatic agent, surfactant and other additives.

The silver halide photographic light-sensitive material of the present invention can be developed by various
color developing processes.

The silver halide photographic light-sensitive material of the present invention is applicable to color nega-
tive and positive films, and negative-positive and positive-positive color photographic paper.

EXAMPLES

The present invention is hereinafter described in more detail by means of the following working examples,
but the mode of embodiment of the invention is not limited by these examples.

Example 1
Preparation of silver halide emulsions

The six kinds of silver halide emulsion listed in Table 1 were prepared by the neutralization method or dou-
ble-jet precipitation method.
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Table 1
Emulsion | AgCL AgBr Average Spectral
number. content | content | grain Chemical sensitizer sensitizing
{mol%) (mol%) size (u) dye
Em-1 99.5 0.5 0.67 Sodium thiosulfate*ls sp-1*3
chloroauric acid*?
Em-2 99.5 0.5 0.46 sp-2*4
Em-3 99.5 0.5 0.43 Sp-3*5
Em-4 10 90 0.67 sp-1*3
Sodium thiosulfate*l
Em-5 30 70 0.46 sp-2*4
Em-6 30 70 0.43 SD-3%5
*1: Added in 2 mg per mol silver halide.
*2: Added in 2 x 10 ~ mol per mol silver halide
*3: Added in 0.9 mmol per mol silver halide,
*4: Added in 0.7 mmol per mol silver halide.
*5: Added in 0.2 mmol per mol silver halide.

To each silver halide emulsion was added the following STB-1 as an emulsion stabilizer in a ratio of 5 x

10-3 mol per mol silver halide after completion of chemical sensitization.

(SD—1)

HiC

Se Se

D
’ ' CH,
C;HgSO;Na CJHGSOJG
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(s D-2)
Cles
. H=C—CH
|
C2H,S05° Gl
SO,NH(C, Hs),
(S D— 3 ,
S S
@[ CH—CH=CH—CH=CH
@
H,CO | l CH,
C.Hs C.Hs

H.C

Preparation of silver halide color photographic light-sensitive material samples

Next, the following layers 1 through 7 were coated (simultaneous coating) in this order on a paper support
coated with polyethylene on both faces to prepare silver halide color photographic light-sensitive material
sample Nos. 1 through 22. In the examples given below, the addition amounts are shown in amount per m2
light-sensitive material.

Layer 1: A layer containing 1.2 g of gelatin, 0.29 g (as silver, the same applies below) of a blue-sensitive
silver halide emulsion Em-1 and a solution of 0.75 g of a yellow coupler Y-1, 0.3 g of a light stabilizer ST-1 and
0.015 g of 2,5-dioctylhydroquinone HQ-1 in 0.3 g of dinonyl phthalate DNP.

Layer 2: A layer containing 0.9 g of gelatin and a solution of 0.04 g of HQ-1 in 0.2 g of dioctyl phthalate
DOP.

Layer 3: A layer containing 1.4 g of gelatin, 0.2 g of a green-sensitive silver halide emulsion Em-2, a solution
of 0.50 g of a magenta coupler M-1, 0.25 g of a light stabilizer ST-2 and 0.01 g of HQ-1 in 0.3 g of DOP, and
0.3 g of the following filter dye Al-1.

Layer 4: A layer containing 1.2 g of gelatin, 0.6 g of the following ultraviolet absorbent UV-1 and a solution
of 0.05 g of HQ-1 in 0.3 g of DNP.

Layer 5: A layer containing 1.4 g of gelatin, 0.20 g of a red-sensitive silver halide emulsion Em-3, a cyan
coupler listed in table 2, the compound and high boiling organic solvent of the present invention, 0.3 g of ST-1
and 0.01 g of HQ-1

Layer 6: A layer containing 1.1 g of gelatin, a solution of 0.2 g of UV-1 in 0.2 g of DOP, and 5 mg of the
following filter dye Al-2.

Layer 7: A layer containing 1.0 g of gelatin and 0.05 g of 2,4-dichloro-6-hydroxytriazine sodium.
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ST -1
(t)H,C,
HO—Q——COO——Q—CsHu(t)
CEOH,Cy Coly (1)
ST - 2
7/ N\
(n)HZSCl2——N\¥_—_H/N—_C12H25<n)
uv-—1l | OH
N
I\\N sHi ()
e
CSHll(t)
Al —1
HOOC-—“‘;;;E::H—-CH==ii:ﬂ:;;};*COOH
N
N H
0:K /303}(
KO,S KO.S
ATl — 2

OH O ~NHCH,SO3Na
NaQ,S

SO;Na
Na0iSCH,NH O Ol
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Y — 1 Ce

(CH;) 3 CCOCHCONH
l

O§ :N\T/O NHCO?HCH:SO:C;:st(D)

N CH3

M-1
ce
H OC.Hs
(t)C.H; N
N—N—-"—(CH,;)350,—

The samples thus obtained were subjected to exposure through an optical wedge and then processed in

the following procedures.

Processing procedures Temperature
Color development 34.7 +0.3°C
Bleach-fixation 34.7 +0.5°C
Stabilization 30 to 34°C
Drying 60 to 80°C

The processing solutions used had the following compositions.

Color developer
Water
Triethanolamine
N,N-diethylhydroxylamine
Potassium chloride
N~ethyl-N-g-methanesulfonamidoethyl-3-
methyl-4-aminocaniline sulfate

Sodium tetrapolyphosphate

27
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Potassium carbonate 30 g
Potassium sulfite 0.2 g
Fluorescent brightening agent

(4,4'-diaminostilbene disulfonic

acid derivative) ig

Water was added to make a total quantity of 1¢, and the solution was adjusted to a pH of 10.2.

Bleach-fixer

Ferric ammonium ethylenediaminetetraacetate

dihydrate 60 g
Ethylenediaminetetraacetic acid 3 g
Ammonium thiosulfate (70% solution) 100 m2
Ammonium sulfite (40% solution) 27.5 mi

Potassium carbonate or glacial acetic acid was added to obtain a pH of 5.7, and water was added to make
a total quantity of 1¢.

Stabilizer
5-chloro-2-methyl-4-isothiazolin-3-one l g
l-hydroxyethylidene-1,1-diphosphonic acid 2 g

Water was added to make a total quantity of 1¢, and sulfuric acid or potassium hydroxide was added to
obtain a pH of 7.0.

With respect to sample Nos. 1 through 22 thus processed, the maximum absorption wavelength Amax at
a cyan dye image density of 1.0 and the densities at 420 nm and 550 nm (Dg and D¢) were determined using
a recording spectrophotometer Model 320, produced by Hitachi Ltd.

As the values for Dg and D¢ decrease, unwanted absorption respectively in the blue and green bands dec-
reases and the color reproducibility increases. The processed samples were irradiated with a xenon fade-0-
meter for 14 days to examine the fastness to light of cyan dye images. Separately, each sample was keptin a
hot humid atmosphere at 60°C temperature and 80% relative humidity for 14 days to examine the tropical heat
stability of cyan dye images. The results obtained are given in Table 2. The fastness to light and tropical heat
stability of the dye images are expressed in residual dye density percent ratio to an initial density of 1.0 after
the light fastness and incubation tests.
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cc -1
' CsHy (t)
OH '
ce NHCOCH CsHy . (t)
C.Hs
CH,
o)
c C -2
CsH,:1(t)
oH
o7/} NHCOCH CsHi. (t)
C,.Hs
C.Hs
co

As is evident from Table 2, the samples according to the present invention were found to be excellent in
color reproduction due to decreased values of Dg and D¢ and to have improved light fastness and tropical heat
stability.

Among them, the sample prepared with a more preferred cyan coupler of the present invention represented
by the Formula [C-lI] and a compound of the present invention was found to have an excellent improving effect
due to great reduction in Dg and Dg.

Example 2

Silver halide color photographic light-sensitive material sample Nos. 23 through 44 were prepared in the
same manner as in Example 1 except that the blue-sensitive silver halide emulsion in Layer 1 was replaced
with Em-4 in Table 1, the green-sensitive silver halide emulsion in Layer 3 was replaced with Em-5 in Table 1
and the red-sensitive silver halide emulsion in layer 5 replaced with Em-6 in table 1, and Layer 5 incorporates
a cyan coupler listed in Table 3, a compound and high boiling organic solvent of the present invention.

The samples thus obtained were subjected to exposure through an optical wedge in the same manner as
in Example 1 and then processes in the following processing procedures, and subjected to measurements simi-
lar to those in Example 1.

The results are given in Table 3.

Processing procedures

Color development 3 minutes 30 seconds 33¢°C
Bleach-fixation 1 minute 30 seconds 33°cC
Washing 3 minutes 33°C

The processing solutions had the following compositions.
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Color developer

N-ethyl-N-8-methanesulfonamidoethyl-3-methyl-

4-aminocaniline sulfate 4.9
Hydroxylamine sulfate 2.0
Potassium carbonate 25.0
Sodium bromide 0.6
Anhydrous sodium sulfite 2.0
Benzyl alcohol 13 m#

Polyethylene glycol

(average degree of polymerization 400) 3.0 mt

Water was added to make a total quantity of 1¢, and sodium hydroxide was added to obtain a pH of 10.0.

Bleach-fixer

Iron sodium ethylenediaminetetraacetate 6.0
Ammonium thiosulfate 100 g
Sodium bisulfite 10 g
Sodium metabisulfite 3 g

Water was added to make a total gquantity of 14, and

agueous ammonia was added to obtain a pH of 7.0.

31
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As is evident from Table 3, the samples according to the present invention were found to be excellent in
color reproduction for green and blue colors due to decreased values of Dg and Dg and to have improved image
preservability.

Example 3

A paper support of 135 um in thickness coated with polyethylene containing titanium oxide on the top face
and polyethylene on the back face was coated with the following layers 1 through 7 on the top face and with a
backing layer on the back face to yield a color light-sensitive material.

In the table, the amount of addition is expressed in gram per m2, unless otherwise specified. Also, the
amount of silver halide emulsion is expressed on the basis of the amount of silver.

Layer 7: Protective layer Addition amount
Gelatin 1.0

Silicon dioxide powder

(average grain size 3 um) 0.03

Layer 6: Ultraviolet absorbing layer

Gelatin 0.6
UV absorbent UV-1 0.2
UV absorbent UV-2 0.2
Antistaining agent HQ-1 0.01
DNP 0.2
PVP 0.03
Anti-irradiation dye AI-2 0.065

Layer 5: Red-sensitive layer
Gelatin 1.40
Red-sensitive silver halide emulsion

spectrally sensitized with sensitizing

dye D-3 0.24
Cyan coupler C-a 0.40
Antistaining agent HQ-1 0.01
DOP 0.30
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Layer 4: Ultraviolet absorbing layer
Gelatin
ﬁV absorbent UV-1
UV absorbent UV-2
Antistaining agent HQ-1

DNP

Layer 3: Green-sensitive layer
Gelatin
Green-sensitive silver halide emulsion
spectrally sensitized with sensitizing
dye D-2
Magenta coupler M-b
Yellow coupler Y¥Y-c
Dye image stabilizer ST-3

Dye image stabilizer ST-4

Antistaining agent HQ-1
HB-2

Anti-irradiation dye AI-1 0.01

Layer 2: Interlayer
Gelatin
Antistaining agent HQ-1

DIDP

34
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Layer 1: Blue-sensitive layer
Gelatin 1.30
Blue-sensitive silver halide emulsion
spectrally sensitized with sensitizing
dye D-1 0.30
Yellow coupler ¥Y-b 0.80
Dye image stabilizer ST-1 0.30
Dye image stabilizer ST-2 0.20
Antistaining agent HQ-1 0.02
HB-2 0.20
Anti-irradiation dye AI-3 0.063
Backing layer: Protective layer
Gelatin 3.00
Surfactant S-2 0.01
Hardener H-1 0.07
Silica (average grain size 5 um) 0.3

Surfactants ST-1 and S-2 and hardeners H-1 and H-2 were used as coating aids for the emulsion layer

side.

Sample Nos. 34 through 45 were prepared on the basis of the above composition except that the cyan coup-
ler and high boiling organic solvent in Layer 5 were changed as shown in Table 4 and a compound of the present
invention was added.

TOP:
DOP:
DNP:

DIDP:

C-a

OH

CSHll(t)

C NHCOCHO CsHy.(t)

C.Hs
Cg

Tri-2-ethylhexyl phosphate

Dioctyl phthalate
Dinonyl phthalate
Diisodecyl phthalate

35
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D -3 CH: CH,
(CH )3S0+
s -1
- C,Hs
CH,COOCH;CHC (H,
CHCOOCH ;CHC . H,
SO;Na‘ Csz
S -2
CH,COOCH . (CF,CF,) .H
fHCOOCHz(CcmFz)zH
SO;Na
H -1
CQY”YO“
H -2

C(CH,S0,CH=CH2),
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ce
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Table 4
Cyan Inventive High boiling
Sample number coupler compound organic _solvent
(g/m?) (g/m?)
34 (Comparative) C-a - DOP (0.3)
35 (Comparative) C-2 - DOP (0.3)
36 (Comparative) C-24 - DOS (0.3)
37 (Comparative) C-33 - TOP (0.3)
38 (Comparative) C-40 - TOP (0.3)
39 (Inventive) Cc-2 I-70 (0.25) -
40 (Inventive) Cc-24 I-69 (0.3) -
41 (Inventive) C-33 I-69 (0.3) -
42 (Inventive) c-40 I-4 (0.3) -
43 (Inventive) C-40 I-69 (0.3) -
44 (Inventive) c-40 I-69 (0.2) TOP (0.2)
45 (Inventive) C-44 I-70 (0.3) -

The amount of cyan coupler added to sample Nos. 35 through 45 was the same on a molar basis as the
amount of cyan coupler C-a in sample No. 34.

The samples described above were subjected to exposure in contact with a black-and-white negative film
with the dot point area varied between 0% and 100% at a dot density of 175 lines per inch under evacuated
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conditions.

A fluorescent lamp was used as the light source for exposure, and the color separation filters used were

Kodak Wratten filter Nos. 47B, 61 and 29 for blue, green and red colors, respectively.
The samples were then processed in the following procedures.

Processing procedures Temperature
Color development 39.8°C
Bleach-fixation 33°C
Stabilization 33°C
Drying 70°C

The processing solutions had the following compositions.

Color developer
Hydroxylamine sulfate
Potassium carbonate
Sodium chloride

Sodium bromide

Anhydrous sodium sulfite

Benzyl alcohol

Time
2 minutes
45 seconds
3 minutes

1 minute

2.0 g

10.0 mg

N~ethyl-N-B-hydroxyethyl-4-aminoaniline sulfate 4.5 g

Water was added to make a total quantity of 1¢, and sodium hydroxide was added

Bleach-fixer
Ferric sodium ethylenediaminetetraacetate
Ammonium thiosulfate

Sodium bisulfite

to obtain a pH of 10.15.

60 g
100 g

20 g

Water was added to make a total quantity of 1¢, and sulfuric acid was added to obtain a pH of 7.0.
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Stabilizer
5-chloro-2-methyl-4-isothiazolin-3-one 1.0 g
Ethylene glycol 1.0 g
l-hydroxyethylidene-1,1-diphosphonic acid 2.0 g
Ethylenediaminetetraacetic acid 1.0 g
Ammonium hydroxide (70% solution) 3.0 g
Ammonium sulfite 3.0 ¢

Fluorescent brightening agent
(4,4'-diaminostilbene disulfonic

acid derivative) 1.5 g

Water was added to make a total quantity of 1¢, and sulfuric acid or potassium hydroxide was added to
obtain a pH of 7.0.

The processed samples thus obtained were subjected to evaluation of the color tone of cyan color forming
dye as directed below.

Evaluation of cyan color tone

The samples were visually evaluated with respect to color tone in the single cyan coloring portion on the
finished dot image in comparison with a printing ink color sample, expressed in the following ten grades.

Grade Color tone

1 Poor —

2 A

Unacceptable level,
3 unlike the printing
ink.

Acceptable level.

Good level, nearly
9 eguivalent to the
printing ink.

10 Good —

The processed samples described above were irradiated with a xenon fade-0-meter at 7000 lux for 24 hours
and then examined for fastness to light of cyan dye image.
The results obtained are given in Table 5.
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Table 5

Sample number

Color tone grade

Color fastness to
light (% residue)

34 {(Comparative) 4 92
35 (Comparative) 4 55
36 (Comparative) 4 58
37 (Comparative) 5 40
38 (Comparative) 54 50
39 (Inventive) B 90
40 (Inventive) 8 91
41 (Inventive) 8 89
42 (Inventive) 9 90
43 (Inventive) 9 90
44 (Inventive) 9 91
45 (Inventive) 9 92

As is evident from Table 5, the samples prepared in accordance with the present invention were found to
offer a good color tone nearly equivalent to that obtained with the printing cyan ink and to permit accomplishment

of a practically acceptable level of color fastness to light.

Among them, sample Nos. 42 through 45, incorporating a more preferred cyan coupler of the present inven-
tion represented by the Formula C-1l and a compound of the present invention, were found to show an excellent

improving effect and offer a good color tone nearly equivalent to that obtained with cyan ink.
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Claims

1. A silver halide photographic light-sensitive material comprising a support having thereon a silver halide
emulsion layer, wherein said silver halide emulsion layer contains a cyan-dye forming coupler represented
by the formula [C-I] and a compund represented by the formula [I]:

formula [C-I]

Ro _AVHCOR,

R,CONH

wherein R, and R, independently represent an alkyl group, cycloalkyl group, alkenyl group, aryl group or
heterocyclic group; R; represents ahydrogen atom, halogen atom, alkyl group or alkoxy group; and X rep-
resents a hydrogen atom or a group capable of splitting off by reaction with the oxidation product of a color
developing agent;

formula [I]

0

|

R&"CO)D—P“CO) m—Rs
(O)Q - R5

wherein Ry, Rs and Rq independently represent an aliphatic group or aromatic group; £, m and n indepen-
dently represent O or 1, with the proviso that all of £, m and n are not 1 at the same time.

2. Asilver halide photographic material of claim 1, wherein said cyan coupler is represented by the following
formula [C-II]:

formula [C-II]

OH
NHCOR4 .

R 20CNH
Xa

wherein Ry represents an alkyl group, alkenyl group, cycloalkyl group or phenyl group, each of which is
substituted with at least one halogen atom and may have a substituent other than the halogen atom; Ry,
has the same definition as R, in the formula [C-I] of claim 1; and X, represents an aryloxy group or alkoxy
group.

3. Assilver halide photographic material of claim 1 or 2, wherein said cyan coupler is contained in a red-sen-
sitive silver halide emulsion layer in amount of 1 x 10-2 to 5 x 10-" mol per mol silver halide.

4. A silver halide photographic material of claim 1, wherein R4, R5 and Rg in the formula [I] independently
represent an alkyl group having a carbon number of 1 to 32, alkenyl group, alkynyl group, cycloalkyl group
or cycloalkenyl group, aryl group or heterocyclic group.
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A silver halide photographic material of claim 4, wherein said R4, R5 and Rg are independently an alkyl
group or aryl group and the total carbon number of R,, Rg and Rg is within the range of 6 to 50.

A silver halide photographic material of claim 1, wherein all of £, m and n in the formula [I] are 0.

A silver halide photographic material of claim 1, wherein said compound of the formula [l] is contained in
an amount of 10 to 300 mol% to said cyan coupler.

A silver halide photographic material of claim 1, wherein said cyan coupler and said compound of the for-
mula [I] are present in the same hydrophobic organic phase.

A silver halide photographic material of claim 1, wherein said silver halide emulsion contains silver halide
grains having silver chloride content of not less than 90 mol%.

A silver halide photographic light-sensitive material comprising a support having thereon a silver halide
emulsion layer, wherein said silver halide emulsion layer contains a cyan-dye forming coupler represented
by the formula [C-1Il] and a compund represented by the formula [ll] :

formula [C-III]

OH
NHCOR B 4

Re ,OCNH
Xs

wherein Rg4, represents an substituted aryl group; Rg, represents an alkyl group, cycloalkyl group, alkenyl
group, aryl group or heterocyclic group; and Xz represents a hydrogen atom or a group capable of splitting
off on reaction with the oxidation product of a color developing agent;

T

formula [II]

0
I
R'] —P— Ra

Re

wherein R;, Rg and Ry independently represent an alkyl group.
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