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@ Siiver halide color photographic materials.

@ A silver halide color photographic material having low
color stain and color fog, which contains at ieast one substan-
tially colorless compound selected from the group consisting
of compounds represented by formula {1}
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and alkaline unstable precursors thereof, bis, tris and tetrakis
compounds derived from the compound, and polymers de-
rived from the compound; wherein R' and R? each represents
a hydrogen atom, a halogen atom, a substituted or un-
substituted alkyl, acylamino, alkoxy, aryloxy, alkyithio,
arylthio, suifonyl,-carbamoyl, or sulfamoyl group; or R and
[R*together form a carbocyelic ring; R? represents a hydrogen
atom or an alkyl group; and R%, RS, R, R7, and R® each repre-
sents a hydrogen atom, a halogen atom, a hydroxyl group, a
cyano group, a nitro group, or a substituted or unsubstituted
alkyl, acylamino, sulfonamido, alkoxy, aryloxy, alkylthio,

aryithio, amino, acyl, acyloxy, carbamoyi, carbamoylamino,
carbameyloxy, sulfamoyl, sulfamoylamino, alkoxycarbonyl,
aryloxycarbonyl, alkoxycarbonylamino, aryloxyca-
rbonylamino, alkoxycarbonyloxy, aryloxycarbonyloxy, het-
erocyclic ring, alkoxysulfonyl or aryloxysulfonyl group; or
two adjacent groups together form a carbocyclic ring or a
heterocyclic ring; the sum of the carbon atom number of R to
R®is at least 8; and the compound of formuia (i} is substanti-
ally insoluble in water and does not form a color image by
coupling reaction with an oxidized product of a developing
agent.
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0250723
SILVER HALIDE COLOR PHOTOGRAPHIC MATERIALS

FIELD OF THE INVENTION

This invention relafes to silver halide color photo-
graphic materials, and more particularly to silver halide
color photographic materials resistant to formation of
color stain and color fog.

BACKGROUND OF THE INVENTION

A process of forming color images by processing a
silver halide color photographic material after imagewise
exposure with a color developer containing an aromatic
primary amino developing agent is well known.

It is also well known that in such a color image-
forming process, the above-described developing agent is
oxidized by oxygen in the air and the oxidation product

of the developing agent forms colored fog by reacting

15 with color couplers at the unexposed portions or little-

20

exposed portions of a photographic light:sensitive material
to form dyes.

Also, it is known that in an ordinary color photo-
graphic light-sensitive material having two or more silver
halide emulsion layers each containing a color coupler
having a different color sensitivity and showing a different
colored hue, the oxidation product of a color developing
agent formed in one color-sensitive emulsion layer by

development diffuses into other color-sensitive emulsion
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layer(s) fo cause color stain (color mixing) by reacting
with coupler(s).

‘As one means for preventing the formation of such
undesirable color fog and color stain, it has been pro-
posed to use hydroquinone compounds.

For example, there are methods of using mono-n-

alkylhydroguinones described ian.S. Patents 2,360,290,

2,419,613, 2,403,721, 3,960,570, etc., the methods of

using mono-branched alkylhydroquinones described in U.S.
Patent 3,700,453, Japanese Patent Application (OPI) Nos.
106,329/74, 156,438/75 (the term "OPI" as used herein means
an "unexamined published Japanese patent application"),

West German Patent Application (OLS) No. 2,149,789; the

‘means of using dialkyl-substituted hydroquinones de-

scribed in U.S. Patents 2,738,659, 2,732,300, 3,243,294,
3,700,453, British Patent No. 752,146, Japanese Patent
Application (OPI) Nos. 156,438/75, 9528/78, 29,637/79,
Jaﬁanese Patent Publiéation No. 21,249/75, etc.; and the
methods of using arylhydroquinones described in U.S.
Patent 2,418,613, etc.

These compounds which are used in the above-
described methods may certainly have an effect of preventing
the formation of color fog and color stain to some extent,
but the effect is not so remarkable and there is a problem

in these methods that colored materials are formed after
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exhibitiﬁg the prevention ¢ffect.

The use of a hydroduinone nucleus;substitﬁted
by an electron attractive grbup such as an acyl group,
a nitro grbup, a cyéno grbup; a formyl grouﬁ.'é halogenated
alkyl group, etc., is described in U.S. Patent 4,108,239,
The aforesaid compound is certainly excellent in.the
function'bf preventing the formatioﬁ of color stain, but
the use of such a compound'is accompanied by the problems
that colored matter is formed, the effect of the compound
is reduced during the pfbduqt;pnland Etorage of the:photo;
graphic light-sensitive materials, and silver halide
emulsions are fogged by the action of the compound.

Also, the use of hydroquinones substitutéd'bi'énl

‘aliphatic acylamino group, a ureido group'é“urethane‘lr

group, etc., is proposéd by U.S.vPatent 4,158,i3§;
Thése Compounds certainly show a high faculty of prevent-
ing the formation of color stéin to some extent and
céuse less toloring but the function of'preveﬁting color
stain is still insufficient. FUrthefmore, these hYdfo;
quinones have a problemnwith respect to storage stability
in that they sometimes deposit crystals ddring the pro-
duction of light-sensitive materials.

Also, the use of hydroquinones substituted by an
alkyl group, aralkyl group, or aéylamino group each

having a sulfonic acid group'is propoéed in U.S. Patent
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2,701,197 but these compounds have disadvantages such

as that the compound diffuses into other photographic
layers containing no such compound from the photographic
layer containing it during the production and storage of

the light-sensitive material, to reduce the function thereof
for preventing the formation of color stain and color fog

in the photographic layer containing the compound as well

as to change the photographic performance of other photo-
graphic layers during the production and storage of the
lightfsensitive material.

Also, the usé of hydroquinones substituted-by a
sulfonamido group is described in Japénese Patent Applicaticn
(OPI1) No. 202,465/84. but the function of preventing the
formation of color stain is still insufficient.

Also.'the use ofhydroquinones having an electron
attractive group, for example, hydroquinone substituted by
a carbamoyl group, has been described in Japanese Patent
Application (OPI) No. 22,237/82, but in the case of using
these compounds, there are problems in that the compound
ijs liable to be oxidized during the production and storage
of the light- sensitive compound containing it to change
the photographic performance thereof, and also coloring
of the oxidized compound is severe.

Furthermore, the use of other hydroquinones

having some similarity to the compounds for use in the
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present in&ention is described- in U.S. Patents 3,930,866,
4,277,558, Japanese Patent Publication No. 7578/80, etc.
There are no explicit practical description about the
compounds for use in this invention in U.S. Patert
3,930,866. U.S. patent 4,277,558 teaches the use of
hydroquinone together with quinone but if the compound of
this invention as set forth herein below is used in such a
manner as described above, the function of preventing
color stain is rather reduced; also, the compounds for
use in ﬂﬁs'invenpion are not explicitly illustrated ‘in the
U.S. patent.

Japanese Patent Publication No. 7578/80 relates
to a compound wherein a hydroquinone residue and a coupler
residue are contained in the same molecule. This compound
forms a color image by . coupling reaction'upon develop-
ing process. Such a property is not admitted for preventing
color stain and color fog, which are the object of the
present invention. .

- SUMMARY OF THE INVENTION

A first object of this invention is to provide
a color photographic light?sensitive matefial having
low color stain and color fog.
A second object of this invention is to provide
a color photographic 1ight-sensitive material containing

a color stain preventing agent which is resistant to

-5 -
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formation‘of colored matter during storage and development
of the light-sensitive material.

A third object of this invention is to provide a
color photogrpahic light-sensitive material excellent in
color reproducibility showing stable photographic per-
formance for a long period of time without red~cing or
changing the function of preventing the formation of color
stain and color fog during the production and/or the
storage of the light-sensitive material.

A fourth object of this invention is to provide a
color photogrpahic light-sensitive material having thinner
silver halide emulsion layers and interlayers.

It has now been discovered that the above-
described objects of this in?ention are attained by
incorporating at least one substantially colorless com-
pound selected from the group consisting of compounds
represented by formula (I),bis. tris, and tetrakis com-
pound derived from tﬁe compound, and polymers derived
from the compounds, and alkaline unstable precursors

thereof, in a silver halide color photographic material;

’?3 n
N— C 6

—
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wherein R and R? each réﬁresents a hydrogen atom, a
halogen-atom. or a substituted or unsubstituted alkyi.
acylamino, alkoxy, afyloxy, alkylthio,Aarylthio,”
sulfonyl, carbamoyl br’sulfamoyl group; or R1 and R2
together form a carbocyclic ring;'R3~represents a h;drogen

atom or an alkyl group; and R, R®, RS, R7

, and R® each
represents a hydrégen atom, a haiogen'atom. a hydroxyl
group, a cyaho group, a nitro group, or a subStitgted of
unsubstituted alkyl, acylamino, sulfonamido, alkoky,”
afyloxf. alkylthio,'arylthio,‘amihé. acyl, acyloxy,
carbaﬁoyl,'carbamoy1amino, carbémoyloxy} sulfamoyl,
sulfamoylamino,alkoxycarbonyl, aryloxycarbonyl, alcoxy-
carbbﬁYlamino,'aryIOXYCarbonylaminb, alcoxycarbonyloxy,
aryloxycérbonjloxy. heterocyclic ring. aikoxysulfonyl‘or
aryloxyéulfénfl group; the adjacent groups déscribed'
above may together form a carbocyclic ring or hetero-
cyclic ring; the sum of total carbon atomsfof Rl;to R8 is

at least 8; and the cbmpound of formula (I) is Subsiantially
insoluble in water, and the compound does not form an

color image by a coﬁpling reaction with an oxidized pro-

duct of a developing agent.

DETAILED DESCRIPTION OF THE iNVENTION

Then, the invention is explained below in detail.

1

Now, R and R2 in formula (I) described above

each represents a hydrogen atom, a halgeon atom (e.g.,
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chlorine ;tom. bromine atom, fluorine atom, etc.), a
substituted or unsubstituted alkyl group (having from

1 to 60 carbon atoms, e.g., & methyl group, a t-butyl
group, a t-octyl group, a cyclohexyl group, an n-
hexadecyl group, a 3-decanamidopropyl group, etc.), &
substituted or unsubstituted acylamino group (having
from 2 to 60 carbon atoms, e.g., an acetylamino group,
an n-butanamido group, & 2-hexy1decanamidp group, a 2-(2°',
4'-di-t-amylphenoxy)butanamido group, a benzoylamino
group, etc.), a substituted or unsubstituted alkoxy
group (having from 1 to 60 carbon atoms, e.g., a methoxy
group, an ethoxy group, a butoxy group, éﬁ n-octyloxy group,
a methoxyethoxy group;retc.), a substituted or un-
substituted aryloxy gfoup (having from 6 to 60 carbon
atoms, e.g., a phenoxy gréup, a 4-t-octylphenoxy group,
etc.), a substituted or unsubstituted alkylthio group
(having from 1 to 60 carbdn atoms, e.g., a butylthio
group, a hexadecylthio group, etc), a substituted or un-
substituted arylthio group (having from 6 to 60 carbon
atoms, e.g., a phenylthio group, a 4-dodecyloxy- '
phenylthio group, etc.), a substituted or unsubstituted
sulfonyl group (having from 1 to 60 carbon atoms, e.g.,
a methanesulfonyl group, a benzenesulfonyl group, a
dodecylbenzenesulfonyl group, etc.), a substituted or unsubstituted

carbamoyl group (e.g., a carbamoyl group, a phenyl
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carbamoyl‘group,'a dechcarBamoyl group, eté;). or a
substituted or unsubstifﬁted sulfamoyi group'(e.g..”
a sulfamoyl group, a phenylsulfamoyl group, an;bctadétyl
sulfamoYlggrdup, efc.). The gfdups‘shown by Rliéhd'Rz
may together form a carbon finé[t. .

R? in formula (I) represents a hydrogen atom or
an alkyl group (having 1 to 20 carbon atoms, €.g.., &
methyl group, an ethyl group; etc.).

rY, R, RS, R7, and RS

in formula (Ij;each'
représents a hydrogen atom; a hdlogen atom (e.g:; Eiibriﬁe
atom, bromine atom, fluorine atéﬁ: etc.), a h}droxYlf“
group, a cyaﬁo group, a nitro grouﬁ,'g substituted or
unsubstituted alkyl g£oup (haQIAQ'I to 60 carbon atoms,
é.g., a cyclohexyl group, a dodecyl'g;dup, an bciadéé&l
groﬁp, a 3—(N,N-dihexylcarﬁamoyl)propyl'group, éic;j: a'A
gubstituted or unsdbsiituted ac;iamiﬁb g}oup (having 2

to 60 carbon atoms, e.g., an thaﬁdyiamind gioup;'avz-
hexyidecanoylamiﬁo gréup, a beﬁioylémino group, a nicotin-
amido group, etc.), a substituted or-unsubstituted
sulfonamido group (e.g., a heiédecansulfonamido group, a
dddecyloxybenzenesulfonamido7group, etc.), a substituted
or unsubstituted alkoxy gfoup (haQing from 1 to 60 carbon
atoms, e.g.; a methoxy gfdup, én-n;butoxy grbup, a
hexadecyloxy group, a 2-methd£yethoxy group, etc.), a

substituted or unsubstituted aryloxy group (having from 6
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to 60 carbon atoms, e.g., & phenoxy group, a 4-t-octyl-
phenoxy group, etc.), a substituted or unsubstituted
alkylthio group (having from 1 to 60 carbon atoms, €.g., a
methylthio group, etc.), a substituted or unsubstituted
arylthio group (having from 6 to 60 carbon atoms, e.g.,

a phenylthio group, etc.), a substituted or unsubstituted
amino group (having from 0 to 60 carbon atoms, e.g.,

an amino group, an N,N-diethylamino group, an N,N-
dioctadecyl group, etc.), a substituted or unsubstituted
acyl group (having from 2 to 60 carbon étoms, €.8.,

an acetyl group, a benzoyl group, a lauroyl group), a
substituted or unsubstituted acyloxygroup (having from 2
to 60 carbon atoms, €.g., an acetyloxy group, a

benzoyloxy group, a lauroyloxy group), a substituted or
unsubstituted carbamoyl group (having from 1 to 60 carbon
atoms, €.g., an N,N-dicyélohexylcarbamoyl group, an N,N-
dioctylcarbamoyl group, etc.), a substituted or un-
substituted carbamoylamino group (having from 1 to 60
carbon atoms, e€.g., an N'-dodecylcarbamoylamino group, etc.),
a substituted or unsubstituted carbamoyloxy group (having from 1 to 60
carbon atoms, e.g., an N-octadecylcarbamoyloxy group), a substituted or
unsubstitutad sulfamoyl grouvp (having from € to 60 carbon
atoms, €.5., an N,N-dibutylsulfamoyl group, etc.), a
substituted or unsubstituted sulfamoylamino group

(having from 0 to 60 carbon atoms, €.8., an N',N'"-

- 10 -
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dipropylsulfamoylamino group, etc.), a substituted or
unsubstituted alkoxycarbonyl group (having from 2 to

60 carbon atoms, e.g., a methoxycarbonyl group, a
butoxycarbonyl group, etc.), a substituted or un-
substituted aryloxycarbonyl group (having 7 to 60 carbon
atoms; e.g., a phenoxycarbonyl group, etc.), a substituted
or unsubstituted alkoxycarbonylamino group (having from

2 to 60 carbon atoms, e.g., a methoxy carbonylamino

group, a butoxycarbonylamino group, etc.), a substituted
or unsubstituted aryloxycarbonylamino group (having from

7 to 60 carbon atoms, e.g., a phenoxycarbonylamino group),
a substituted or unsubstituted alcoxycarbonyloxy group
(having from 2 to 60 carbon atoms, e.g., butoxycarbonyloxy
group, etc.), a substituted or unsubstituted hétefbcytlid
ring (having froﬁ 1 to 60 carbon atoms, e.g., octa-
decylsuccinimido group, etc.), é'substituted or unsibstituted
aryloxycarbonyloxy group (having from 7 to 60 carbon "
atoms, e.g., phenoxycarbonyloxy group), a substituted or
unsubstituted alkoxysulfonyl group (having 1 to 60 carbon
atoms, e.g., a methoxysulfonyl group, an ethoxysulfonfl
group, etc.), or a substituted or unsubstituted aryloxy-
sulfonyl group (having from 6 to 60 carbon atoms, e.g.,

a phenoxysulfonyl group, etc.). Also, the adjacent two
groups described above may form a carbon ring or a

heterocyclic ring. The carbon numbers shown in parentheses

- 11 -
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are preferable carbon numbers., The sum of the carbon atoms

of R1

to és is at least 8, _
The compound represented by formula (I) may form
a bis, tris, or tetrakis compound or a polymer.

In formula (I). R1 and R2 are preferably a hydrogen
atom, a halogen atom, an alkyl group, an alkoxy group
and an alkylthio group, more preferably a hydrogen atom,
a halogen atom, and an alkyl group, and most preferably
are a hydrogen atom.

In formula (I) described above; it is preferred
that RS is a hydrogen atom.
| In formula (I); it is preferred thgt R4. Rs. R6. R7

and R8 are a hydrogen atom, an alkyl group, an acylamino

group, a sulfonamido group, an alkoxy group, an acyloxy

group, a carbamoyl group, a sulfamoyl group, an alkoxycarbonyl

group, Or an alkoxysulfonyl group. In particular, in the

case of a hydrogen atom, an alkoxy group, an acylamino group,

a carbamoyl group, and an alkoxycarbonyl group is most
preferréd.

In formula (I) the total carbon number of R1 to
R8 is preferably at least 15, and more preferably at least
25.

Moreover, R1 to R8 in formula (I) described above
may have a substituent. As such a substituent there are

conventional organic groups (e.g., an acylamino group,

an alkoxy group, an aryloxy group, an arylthio group, a

- 12 -
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sulfonyl group, an acyl group, a carbamoyl group, a sul-
famoyl group, etc.), halogen atoms, hydroxyl groups, etc.,
butrit ;s,excluded tha; the substituent is a sulfo or a
carboxylrgroup or an a{kalé metalesubsxitpted group,thgreof.
The comppundrepresgntéq:bxfformulaw(l) is substantially
water insoluble. This means that the compound does not have
sulfo or ca:quyl groups or alkali metal substituted.groups

thereof. If such a group is introduced in the compound of

. this inveption, the compound of this invention becomes soluble

in water and hence the compoquJbe;pmes_eas}lx capgb;gtof
diffusing.in photograph;c;laye;s, which ;gducestthe preformance
of the phptographic layer gog?ainipg thgrcgmpoynd as well as
influqnc§§_on:the photqgraphig pg;fprmapce,pfaother,photo-
graphic layers due to diffusion of the compound therein,
Since it is the purpose of this invention to use the
compound as a color stain preventing agent and color fog

preventing agent for photographic_lightfsensitive materials,

it is an obstruction to good color reproduction of

photogrﬁphic 1ight-sensiﬁivg mqurials,apg éga%nst.smch
purpose phét the compound itself has a cp}o:zor.fgrm§,1
colored images during degelppment:prpcess, ~Accordingly,
firstly, the compound of this invention is §pbstantéally
colorless. The term "substantially colorless" means
that the compound does .not have an absorption of more

than 5,000 in molar extinction coefficient in the visible



10

15

20

25

0250723

wavelengtﬁ region of from 400 n.m. to 700 n.m. Also,
secondly, the compound of this invention does not have
in the molecule thereof a coupler residue (e.g., an
acylacetanilide residue, a S-pyrazoione residue, 1-
naphthol residﬁe, ett;) which i$ known to form color
images by causing a cdupling reaciton with the oxidation

product of a color developing agent, therefor the com-

“pound does not form color images by the coupling'readtion

during devélopment process.
The alkali unstable precursor for the compound
of this invention represented by formula (1) described
above is a compbﬁnd having at the hydroxyl group of the
l-position and thev4-posifion of the hydroquinone skeleton
of the compound of formula (1) arprotective group which
can be cleavgd under an alkaline conditioms.
Specific}examples of the protective group.are an
acyl group (e.g., an acetyl group, a chloroacetyl group;
a benzoyl group, an ethoxycarbonyl group; etc.) and a B-

releasable group (e.g.., a 2-cyanoethyl group, a 2-

e L]

methanesulfonylethyl group, a 2-toluenesulfonylethyl
group, etc.). '

The compound of this invention is preferably

g e ———— TS L ma gy

incorporated in at least one ofrlight-sensitive emulsion

layers (blue-sensitive layer, green-sensitive layer, and

Sop s g ey

red-sensitive layer), adjacent layers thereto (e.g., an ¥

- 14 -
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interlayer adjacent to emulsion layers having a different
color sensitivity, an interlayer formed betweeh tmo
emulsion layers having the same color sensitivity, etc.),
a protective layer, an antihalation layer, etgf but
it is preferred that the compound exists in the interlayer
formed between emulslon layers each hav1ng a different
color sensitivity. -
When the compound exists ineen incerlayer, an anti-
halation layer, or a protective layer, the content of

"7 to1 xﬂlo_zmol/m2

mol/mz, and more

the compound is generally from 1 X 10

6 0.3, x10 =37

5

preferably from 1 x~10 to 1 xlO mol/m When the

A

compound exists in a silver hallde emu151on layer, the

-4

content thereof is generally fromﬂlﬁx 10 to 1 mol,

preferably from 3 x 1074 to 3 x 10-1mol, and more

preferably from 1 X 10 -3 to 1 x 10 }

'l

halide contained 1n theﬁemu151on layer

mol per mol of silver

Specific examples of the compound of this invention
represented"by*formula (I) are 111gstrated below, but
i
the compound of this invention is-not limited to these

compounds.



0250723

(1) - I : |
OH . /7N ..
_NHCO 0C, ,H, g
od , .
(2) | | | | |
. NA(:U-@-NHCU?HC,H”
' | Caﬁxsr
3)

A NHCUQ

NHCUC, ;H, gli)

-16-



, '. ](4).‘,

)

©)

0250723

NHS0,C, (H, 5

OH

,.' U H

|
¢

“Vh\—CIBH-

CH
H

NthQ‘

- 17 -



0250723

)]

OH .- _CgHy,
' NHCU{Zj>—CUN<:
o = TCgHy g
(t)AC'Hi.,/
~ UH
(8). - : /C3H7
| / Ne.n
. : 37
- NHCUQ .
o o B /C3H7
- 80N
, CyH,
()

Nacuﬁ;:>

COOC,; (H,,

- 18 -



0250723

(10)
CONHCH, CHC  H,
|
C,H,
(11) _
ol
..NHCU@COO-@-CIZHZS(&C)
CH,CONH
o ' OH
(12)
C 16 H3 3 S

-

- 19 -



0250723

(13) |
_ 0383'7\' _ orR , '
‘ oNeo L _NHCO«/ N
- Cethg T =
OH
(14)
HO
NHCO
C,gHgs, NHSO
(15)
o ct
OH
NHCO 0C16H33
| \
CH,07 R
- od

- 20 -



. 0250723

(16)

o OH e
012H25{<:2>—802. ./,NHCU—<::3>—NHCUN\\

OU |

f NHLU@
CH, CU . 8C,,H
oa
(18)
UH H
f NHCOU
~
<::>~U | - NHCUCHC, i,
| OH CrHys

- 21 -



0250723

(19)
CgHy 1)
0B - NHCUCH, -0 CgH,y (1)
s NHCOCH, - 0- \
| 2 C.H,,(
OH | f;:>b st
- CgHy (1)
(20) |

nusu,Ng

A C3'H7'

- 22 -



0250723

(22)

(24)

OH

(CeH, 5

OH 2



0250723

(25) ,
B CgHy4(t)
OH .
A
OC,4 B, 4
OH
(26)

 QCH,CH,OCH, -

OoH

(27)

 OH
NHCU{C:>—NHCOCHCSH17
-
[ :l  C4H
ot l o | 6 13

OH

.28 -



0250723

(28) K -
OH : "
: NHCO CONH
OH ?02 OH
N{CygH49) 5
(29)
OH
NHCO
CON(CygH3),
OH
(30) :
OH -
NHCO C00C, (Hs
OH
(31) :
- C00C, gH , (1)
NHCO- |
| =
C00C, g, (1)
OH

- 25 -



0250723

(32)
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average molecular
weight ¢ 20,000
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The-compounds of this invention shown by formula
(1) described above can be obtained by the amidation
reaction of 2,5-dihydroxyanilines and arylcarboxylic acid
chlorides according to Synthesis Example 1 described below,
and further can be obtained by the synthesis route wherein
the amidation reaction is performed in the form of introduc-
ing a protective group such as an alkyl group, a benzyl
group, etc, to the hydroxyl group of the 2,5-dihydroxy-
anilines and then the protective group is removed as shown
in Synthesis Examples 2 and 3 described below.

Monomers used as starting materials for obtaining
polymers used in the present invention may be obtained
according on the method disclosed in S&nthesis Example 5
shown hereinbeiow or the method disclosed in Makromol.
Chem., Vol. 175, pp. 3133-3146 (1974).

Synthesis Example 1

(Synthesis of Compound (1)]

In 80 ml of pyridine were dissolved 8.1 g of amino-
hydroquinone hydrochloride prepared from nitrohydroquinone
by the Henrich's method described in Ber., 54 2509 (1921)
and 7 ml of triethylamine under nitrogen stream and 30 ml
of an acetonitrile solution of 16.2 g of 4-dodecyloxybenzoyl
chloride was added dropwise to the solution under ice-cooling.
After stirring the mixture for 30 minutes at room tempera-

ture, the reaction mixture was gradually poured into 500 ml
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of ice-watér containing 100 ml of concentrated hydrochloric
acid with stirring. Crystals thus deposited were

recovered by.filtration. washed with water, dried, purified
by column chromatography, and recrystallized from methanol

to provide 15 g of colorless crystals of the desired pro-

duct.
Elemental Analysis for C25H35N04:
C H N
Calculated 72.61% 8.53% 3.39%
Found 72.53% 8.29% 3.22%

Synthesis Example 2-1

[Synthesis of 4-(2-hexyldecanamido)benzoic acid]

In a mixture of 40 ml of pyridine and 300 ml of
acetonitrile was dissolved 82.5 g of 4-aminobenzoic acid
ethyl ester and then 137.5 g of 2-hexyldecanoyl chloride was
added dropwise to the solution thus formed at room tempera-
ture over a period of about 30 minutes. Thereafter, after
keeping the mixture at750°C for 2 hours, the reaction
mixture was allowed to cool and extrabted with a mixture
of ethyl acetate and an aqueous hydrochloric acid solution.
The extract thus obtained was dried by magnesium sulfate
and concentrated to provide 188 g of oily 4-(2-hexyldecan-
amido)benzoic acid ethyl ester.

The oily product obtained was dissolved in 600 ml

of ethanol and after adding thereto 70 ml of an aqueous
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solution of 35 g of potassium hydroxide, the mixture was
refluxed for about 2 hours. After allowing the Teaction
mixture to cool, the mixture was gradually added dropwise

to 500 ml of ice-water containing 100 ml of concentrated
hydrochloric acid, and the crystals thus deposited were
collected by filtration and recrystallized from acetonitrile
to provide 156 g of the crystals of the desired compound.

Melting point: 162 to 163°C

Synthesis Example 2-2

[Synthesis of Compound (Z)J

In a mixture of 12 ml of pyridine and 50 ml of
acetonitrile was dissolved 23.0 g of 2,5-dimethoxyaniline
and then 57.3 g of the acid chloride derived from the
¢arboxylic acid obtained in Synthesis Example 2-1 described
above, being gradually added dropwise to the solution.
After stirring the mixture for 30 minutes, the reaction
mixture was extracted with a mixture of ethyl acetate and
an agueous hydrochloric acid solution and the extract
was dried with magnesium sulfate and concentrated to
provide 71 g of oily 2-{4-(Z-hexyldecanamido)benzylamido}—
1,4-dimethoxybenzene (the oily product was solidified by
standing for several days).

Then, 51.1 g of the oily product thus obtained was
dissolved in 500 ml of dichloroethane, and while stirring

the solution at room temperature, 20 ml of boron tribromide
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was graduélly added dropwise to the solution. After
allowing the mixture to stand for 30 minutes at 50°C,

the reaction mixture thus obtained was allowed to cool,
poured into ice-water, and extracted with ethyl acetate.
The extract was dried and concentrated. The crude crystals
thus formed were recrystallized from a mixed solvent

of ethyl acetate and hexane to provide 42 g of the colorless
crylstals of desired Compound (2). Melting point: 164 to
165°C.

Elemental Analysis for C29H42N204:

L H N
Calculated 72.17% 8.77% 5.80%
Found 72.12% 8.59% 5.73%

Synthesis Example 3

[Synthesis of Compound (27)]

In 100 ml of chloroform was dispersed 7.2 g of
Compound (2) obtained in Synthesis Example 2 and then
1.2 ml of sulfuryl chloride was added to the dispersion
with stirring at room temperature. After stirring the
mixture for 30 minutes, the reaction mixture was filtered
and the crude crystals thus obtained were recrystallized
from a mixture solvent of hexane and ethyl acetate to
provide 6.5 g of the colorless crystals of desired Com-

pound (27). Melting point: 195 to 196°C.
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Elemental Analysis for 029H41C1N204:

_C H N
Calculated 67.36% 7.99% 5.42%
Found 67.45% 7.83% 5.24%

Synthesis Example 4

{Synthesis of Compound (40)]

To 200 ml of acetonitrile were added 14.8 g of phthalic
anhydride and 24.2 g of di(2-ethylhexyl)amine and the
mixture was refluxed for 2 hours and then concentrated to
provide 39.0 g of oily 2-{N,N#di(2—ethylhexy1)carbamoyl}—
benzoic acid.

Then, 40.7 g of the acid chloride induced from the
above-described benzoic acid by an ordinary manner was
dissolved in 50 ml of acetonitrile and the solution thus
obtained was gradually added dropwise to a solution of
16.0 g of 2,5-dimethoxyaniline dissolvedfin a mixture of
10 ml of pyridine and 50 ml of acetonitrile. After
stirring the mixture obtained for 30 minutes, the reaction
mixture was extracted by adding firstly ethyl acetate and
then a hydrochloric acid agueous solution and the extract
thus obtained was dried by anhydrous magnesium sulfate,
concentrated, and purified by column chromatography to pro-
vide 32 g of oily N-(2,5-dimethoxyphenyl)-N' ,N'-di(2-
ethylhexyl)phthalamide.

The oily product thus obtained was dissolved in
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200 ml of chloroform and then 20 ml of boron tribromide was
gradually added dropwise to the solution with stirring

at room temperature. After stirring for one hour, the
mixture was poured into ice-water, extracted with ethyl
acetate, and the extract was dried and concentrated.

The crude cyrstals thus obtained were purified by column
chromatograpﬁy and then recrystallized from a 20/1 (by
volume) mixed solvent of hexane and ethyl acetate to provide
22 g of colorless crystals of N-(2,5-dihydroxyphenyl)-N',N"'-
di-(2-ethylhexyl)phthalamide having melting point of

118 to 119°C.

Elemental Analysis for C30H H 04:

4472
C H N
Calculated 72.55% 8.93%  5.64%
Found ’ 72.61% 9.10% 5.61%

Synthesis Example 5

[Synthesis of Compound (34)]

In a methanol solvent, 46 g of N-(2,5-dimethoxyphenyl)-
3-nitrobenéamide (melting point of 163 to 164°C) was subjected
to a hydrogenation reduction using a palladium-carbon
catalyst at a hydrogen pressure of 70 kg/m2 and a tempera-
ture of 70°C, and after removing the catalyst, the reaction
mixture was concentrated to provide 41 g of the crude
crystals of 3-amino-N-(2,5-dimethoxyphenyl)benzamide.

Then, 28 g of the amino compound thus obtained was
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dissolved.in a mixture of 9 ml of pyridine and 100 ml

of acetonitrile and then 9.1 g of acrylic acid chloride was
gradually added dropwise to the solution with stirring.
After stirring the mixture for one hour, the reaction
mixture was extracted with a mixture of ethyl acetate and
hydrochloric acid aqueous solution and the extract was
dried by anhydrous magnesium sulfate, concentrated, and
purified by column chromatography. The product thus
obtained was recrystallized from a mixed solvent of
hexane and ethyl acetéte to provide 24 g of the colorless
crystals of Sfacrylamido-N-(2.5-dimethoxyphenyl)benzamide
having melting point of 149 to 150°C. ‘

Then, 13.1 g of the monomer product obtained in the
above step was dissolved in 100 ml of dioxane together with
10.3 g of butyl acrylate and the temperature of the solu-
tion was raised to 80°C with stirring. Then, 0.2 g of
azobis-dimethylisobutyrate was added four times to the
solution every one hour. Thereafter, the mixture was further
stirred for one hour at 80°C, allowed to cool, and then
gradualiy added dropwise to water with stirring well to
provide a white solid polymer. The product was collected
by filtration and dried. The amount of the product thus
obtained was 22 g.

The product thus obtained was added to 200 ml of

dichloroethane with stirring and dissolved by heating
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the mixturé up to 60°C. After then 20 ml of boron tri-
bromide was gradually added dropwise to the solution.
Thereafter, the mixture was further stirred for one hour at
60°C, poured into ice-water, and extracted with ethyl
acetate, The extract obtained was concentrated, and
purified by column chromatography using chloroform as
solvent. Thus purified product was concentrated to provide
17 g of a light-yellow solid polymer.

The compounds of this invention shown by formula
(I) or the couplers or dye image-providing compounds with
which the compouﬁds of this invention are used, described
hereinafter, can be introduced into the photogrpahic

light-sensitive materials of this invention by various

~known dispersion methods. Examples include a solid dis-

persion method, an alkali dispersion method, preferably a latex
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dispersion method, and more preferably an oil drop-in-water
dispersion method. 1In the case of employing the oil drop-in-
water dispersion method, the compound is dissolved in é \
high-boiling organic sclvent having boiling point of at
least 175°C or a low-boiling so-called auxiliary solvent
or a mixture thereof and the solution of the compound is
finely dispersed in an agueous medium such as water and
an aqueous gelatin solution, etc., in the existence of a

surface active agent. Examples of the high-boiling organic

'solvent are disclosed in U.S. Patent 2,322,027. The disper-

sion may be accompanied by a phase inversion or the dispersion
may be used for coating after, if necessary, reducing the
auxiliary solvent by distillation, noodle water washing,

or ultrafiltrztion method.

Specific examples of the high-boiling organic solvent
are phthalic acid esters (e.g., dibutyl phthalate, dicyclo-
hexyl phthalate, di-2-ethylhexyl phthalate, didodecyl
phthalate, etc.,), phosphoric acid esters or phosphonic
acid esters (e.g., triphenyl phosphate, tricresyl phosphate,
2-ethylhexyldiphenyl phosphate, tricyclohexyl phosphate,
tri-2-ethylhexyl phosphate, tridodecyl phosphate, tributoxy-
ethyl phosphate, trichloropropyl phosphate, di-2-ethylhexyl-
phenyl phosphate, etc.,), benzoic acid esters (e.g., 2-
ethylhexyl benzoate, dodecyl benzoate, 2-ethylhexyl p-

hydroxybenzoate, etc.,), amides (e.g., diethyldodecaneamide,
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N-tetradecylpyrrolidone, etc.), alcohols or phenols (e.g.,
isostearyl alcohol, 2,4-di-tert-amylphenol, etc.), aliphatic
carboxylic acid esters (e.g., dioctyl azelate, glycerol
tributyrate, isostearyl lactate, trioctyl citrate, etc.),
aniline derivatives (e.g., N,N-dibutyl-2-butoxy-5-tert-
octylaniline, etc.), hydrocarbons (e.g., paraffin, dodecyl-
benzene, diisopropylnaphthalene, etc.), etc. Also, an
auxiliary solvent having boiling point of about 30°C to
about 160°C and specific examples of such auxiliary solvent
are ethyl acetate, butyl acetate, ethyl porpionate, methyl
ethyl ketone, cyclohexanone, Z-ethoxyethyl acetate, dimethyl-
formamide, etc.

A iatex dispersion method can be applied for dispers-
ing the compound of this invention shown by formula (I)
and specific examples of the dispersion process, the
effects thereof, and the latex for impregnation are
described in U.S. Patent 4,199,363, West German Patent
Application (OLS) Nos. 2,541,274, 2,541,230, etc.

The compounds of this invention represented by
formula (I) described above are preferably utilized for
ordinary color photographic light-sensitive materials for
coupler system and color diffusion transfer photographic
light-sensitive materials using dye-providing compounds.

When the compounds of this invention are applied to

color diffusion transfer photogrpahic processer,the photographic
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film unit may have a construction of a peel-apart type £ilm

unit or an integrated type film unit as described in Japanese )

pPatent Publication Nos. 16,356/71, 33,697/73, Japanese Patent |
Application (OPI) No. 13,040/75; and British Patent No.
1,330,524, or the non-peel-apart type film unit as described
in Japanese Patent Application (OPI) No. 119,345/82.

In any formats of these types, it is advantageous to
use a polymer acid layer protected by a neutralization timing
layer for widening the allowable range of processing tempera-
ture. 1In the case of using the compound of this invention
shown by .formulé (1) for a color diffusion transfer
photographic process, the compound may exist in any layer

of the light-sensitive material or may be incorporated in

an i A M

a2 container for processing composition as a component of
the processing composition.

For the photographic emulsion layers qf the photographic
light-sensitive material of this invention, silver bromide,
silver iodobromide, silver iodochlorobromide, silver chloro-
bromide, or silver chlo;ide can be used as silver halide.

A preferred silver halide is silver iodobromide or silver
iodochlorqpromide containing at most about 30 mole% silver
jodide. A particularly preferred silver halide is silver
jodobromide containing about 2% to about 25% silver iodide.
The silver halide grains in the photographic emulsions

may be so-called regular grains having a regular crystal
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form such és cube, octahedron, tetradecahedron, etc., an
irregular crystal form such as sphere, etc., or a crystal
form.having a crystal defect such as twinning plane.
Furthérmore, the silver halide grains may Ee a composite
form thereof.

The silver halide grains may be fine grains having
grain sizes (diameters) of not more than about 0.1 micron or
large grains that the diameter of the projected area becoOmes
about 10 microns. Also, the silver halide emulsion for
use in this invention may be a mono-dispersed silver halide
emulsion havingérnarrow grain size distribution or a poly-
dispersed silver halide emulsion having a broad grain
distribution.

The silver halide photographic emulsions for use in
this invention can be prepared by known methods, such as

the methods described, for example, in Research Disclosure.

No. 17643(Dec., 1978), pages 22-23, "Emulsion Preparation
and Types", and No. 18716 (Nov. 1979), page 648.
More practically, the silver halide emulsions for use
in this invention can be prepared using the methods described in

p. Glafkides, Chimie et Physique Photographique Paul Montel,

published by Paul Montel, 1967; G.F. Duffin, Photographic

Emulsion Chemistry, published by Focal Press, 1966; V.L.

Zelikman et al, Making and Coatina Photographic Emulsion,

published by Focal Press, 1964, etc.
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That is, the photographic emulsion may be prepared
by an acid method, a neutralization method, an ammonia
method, etc. Also, as a system for reacting a soluble silver
salt and a soluble halide, a single jet method, a double
jet method, or a combination thereof may be used. Also,

a so-called back mixing method for forming silver halide
grains in the existence of excessive silver ion can be used.
As one system of the double jet method, a so-called controlled
double jet method wherein the pAg in the liquid phase of
forming silver halide is kept at a constant value can be

used. According to this method, a'silver halide emulsion
having a regular crystal form and almost uniform grain sizes
is obtained. .

Two or more kinds of silver halide emulsions separately
prepared can be used as a mixture thereof.

The silver halide emulsion containing the above-
described regular silver halide grains can be obtained by
controlling the pAg and pH during the formation of the silver
halide grains. More practically, such a method is described

in Photographic Science and Engineering, Vol. 6, 159-165

(1962); Journal of Photographic Science, Vol. 12, 242-251

(1964); U.S. Patent 3,655,394, and British Patent 1,413,748.
Also, a mono-dispersed silver halide emulsion is
typically a silver halide emulsion wherein the mean grain size

of the silver halide grains is at least zbout 0.1 micron
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and about 95% by weight of the silver halide grains are
within 240% of the mean grain size. The silver halide

emulsion that the mean grain size of the silver halide grains

“from .about 0.25 to 2 microns and at least about 95% by weight

or at least about 95% by number of the silver halide grains
are in the range of x20% of the mean grain size can be
preferably used in this invention. The production methods
for such a silver halide emulsion are described in U.S.
Patents 3,574,628, 3,655,394, and British Patent 1,413,748.
Also, the mono-dispersed silver halide emulsions as
described in Japanese Patent Application (OPI) Nos.
8600/73, 39,027/76, 83,097/76, 137,133/78, 48,521/79,
99,419/79, 37,635/83, 49;938/83, etc., can be preferably
used in this invention. .

Also, tabular silver halide grains having an aspect
ratio of at least about 5 can be used in this invention.
Tabular silver halide grains can be easily prepared by the

methods déscribed in Gutoff, Photographic Science and

Engineering, Vol. 14, 248-257(1970); U.S. Patents 4,434,226,

4,414,310, 4,433,048, 4,439,520, British Patent 2,112,157,
etc. In the case of using %thke tabular silver halide grains,
there are such advantages as the increase of the color sensi-
tizing effect by sensitizing dyes, the improvement of graini-
ness, and the increase of sharpness as described in detail

for instance, in above-described U.S. Patent 4,434,226.
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As to the crystal structure of the silver halide for
use in this invention, the silver halide grains may have
a different halogen composition between the inside and the
outside thereof or may have a layer structure. These silver
halide emulsion grains are disclosed in British Patent
1,027,146, U.S. patents 3,505,068, 4,444,877 and Japanese
Patent Application (OPI) No. 143331/85.

Furthermore, silver'halides each having different
composition may be connected each other by an epitaxial
junction or a silver halide may be connected to other
compound than silver halide, such as silver rhddanide,
lead oxide, etc. These silvef halide emulsion grains are
disclosed in U.S. Patents 4,094,684, 4,142,900, 4,459,353,
British Patent 2,038,792, U.S. Patents 4,349,622, 4,395,478,
4,433,501, 4,463,087, 3,656,962, 3,852,067, Japanese Patent
Application (OPI) No. 162,540/84, etc.

The silver halide. emulsions for use in this invention
are usually subjected to physical ripening, chemical ripening,
and spectral sensitization. Additives which are used in

such steps are described in Research Disclosures, RD

No. 17643 (Dec. 1978) and RD No. 18716 (Nov. 1979) and they
are summarized in the following table.

Also, photographic additives which can be used in this
invention are described in the above-described two Research

Disclosures publications and they are also summarized in the

same table. '
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Additives

Chemical sensitizers
Sensitivity increasing
agents

Spectral sensitizers,
super sensitizers
Brighteners

Antifoggants and
stabilizers

Light absorbent, filter
dye, ultraviolet
absorbents

Stain preventing agents

Dye image stabilizers

Hardening agents

Binder

Plasticizers, lubricants

Coating aids, surface
active agents

Antistatic agents

RD No.17643
page 23

page 23
pages 23-24
page 24
pages 24-25

pages 25-26

page 25,
right column

page 25

pace 26

page 26

page 27
pages 26-27

page 27

0250723

RD No.18716

paye 648, right
column

page 648,right
column

page 638, right
column to page
649, right column

page 649, right
column )

page 649, right
column to page.
650, left column

page 650, left to
right columns

page 651, left
column

do

page 650, right
column

do

do

In this invention, various color couplers can be used.

Specific examples of these couplers are described in above-

described Research Disclosure, No.

as patent references.

- A7 -
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giving three primary colors (i.e., yellow, magenta, and
cyan) by subtraction color process by color development
are typically important, and specific examples of non-
diffusible couplers, four-equivalent couplers, and two-
equivalent couplers are described in Patents referred in

above-described Research Disclosure, No. 17643, VII-C and

Vii-D and further the following couplers can be also pre-
ferably used in this invention.

Typical yellow couplers which can be used in this
invention include hydrophobic acetylacetamide series
couplers having a ballast group. Specific examples of the
yellow coupler are described in U.S. Patents 2,407,210,
2,875,057 and 3,265,506. In this invention, the use of
two-equivalent yellow couplers is preferred. Typical examples
thereof are the oxygen atom-releasing type yellow couplers
described in U.S. Patents 3,408,194, 3,447,928, 3,933,501,
and 4,022,620 and the nitrogen atom-releasing type yellow
couplers described in Japanese Patent Publication 10,739/83,

U.S. Patents 4,401,752, 4,326,024, Research Disclosure,

No. 18053 (April, 1979), British Patent 1,425,020, West
German Patent Application (OLS) Nos. 2,219,917, 2,261,361,
2,329,587 and 2,433,812, Furthermore, s-pivaloylacetanilide
series couplers are excellent in fastness, in particular
light fastness ofrthe colored dye. On the other hand,
d-benzoylacetanilide series couplers show high coloring
density.
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Tyﬁical magenta couplers which can be used in this
invention include hydrophobic indazolone type or cyanoacetyl
series, preferably S5-pyrazolone type and pyrazoloazole
series couplers each having a ballast group. The 5-pyrazolone
series couplers the 3-position of which is substituted by
an arylamino group or an acylamino group>are prefefred in
the view points of the hue and coloring density of tﬁe colored
dye. Specific examples of such couplers aré described in
U.S. Patents 2,311,082, 2,343,703, 2,600,788, 2,908,573,
3,062,653, 3,152,896, 3,936,015, etc. As the releasable
group of a two-equivalent 5—pyraioione tyﬁé coupler;rthe
nitrogen atom releasing group described in U.S. Patent
4,310,619 and the arylthio group'déscribed in U.S. Patent
4,351,897 are particularly préferred. Also, the 5-pyrazolone
type couplers having ballast grouﬁ déscribed in European
Patent No. 73,636 give high coloring density. As ther
pyrazoloazole type magenta couplers, there are therpyrazolo-
benzimidazoles descrised in U.S. Patent 3,369,879, preferably
the pyrazolo[s,l—é]Ll,z,{}triazoles described in U.S. Patent
3,725,067, the pyrazolotetrazoles'déscfibed in Research

Disclosure, RD No. 24220 (June, 1984) and Japanese Patent

Application (OPI) No. 33,552/85, and the pyrazolopyrazoles

described in Research Disclosure, RD No. 24230 (June, 1984)

and Japanese Patent Application (OPI) No. 43,659/85.
With respect to the points of showing less side yel-

low absorption and light fastness of the colored dye, the
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imidazo[1,2-b]pyrazoles described in U.S. Patent
4,500,630 are preferred and the pyrazolo[l,s-ﬁl11.2.4}tri-
azolos described in European Patent 119,B860A are particularly
preferred.

| Typical cyan couplers which can be used in this
invention include hydrophobic and non-diffusible naphtholic
and phenolic couplers. Typical examples of the cyan couplers
are the naphtholic couplers described in U.S. Patent
2,474,293 and preferably the oxygen atom releasing type
two-equivalent naphtholic couplers described in U.S. Patents
4,052,212, 4,146,396, 4,228,233, and 4,296,200. Also,
specific examples of the phenolic couplers are described
in U.S. Patents 2,369,929,_2,801,171, 2;772,162, 2,895,826,
etc. Cyan couplers having fastness to humidity and'temperature
are preferably used in this invention and specific exmaples
of such cyan couplers are the phenolic cyan couplers having
an alkyl group of at }east 2 carbon atoms at the meta-
position of the phenol nucleus described in U.S. Patent
3,772,002, the 2,5-diacylamino-substituted phenolic couplers
described in U.S. Patents 2,772,162, 3,758,308, 4,126,396,
4,334,011, 4,327,173, West German Patent Application (OLS)
No. 3,329,720, and European Patent No. 121,365, and the
phenolic couplers having a phenylureido group at the 2-
position thereof and an acylamino group at the 5-position

thereof described in U.S. Patents 3,446,622, 4,333,999,
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4,451,559 and 4,427,767,
For correcting additional, undesirable absorption of ‘colored

dye, it is preferred to perform color masking b; using
colored couplers togetherrin fhé case of cblor photographic

5 materials for in-camera use. Specific examples of these
colored coupleré are the yeilow-colored magenta couplefs
described in U;S. Patent 4;163,670 and Jaﬁénése Patent
Publication No. 39,413/8% and fhe mégenta—cdlored cyan couplers
described in U.S. éatents 4,004,929, 4,138,258 and British

10 Patent 1,146,368. Other colored couplérs which can be
used in this invention are deécfibéd in ébove-described

Reséarch Disclosure, RD No. 17643, VII-G.

In this invention, the graininess can-be improved by

using togethef couplers capable of fdrming coiored ﬁyes

157 having proper diffusibilitf. As such couplefs, specific
examples of magenta éouplers are deséribed in U.S. Pétent
4,366,237 and British Patent 2,125,570 and<s§ecifié ekémples
of yellow couplers, mageﬁéé couplefsrand cy;n coupiers
are described in European Patent 96,570-and West German

20 Patent Application (OLS) No. 3,234,533,

The dye-forming couplers and the above-described
specific couplers each ﬁay form a dimer or nigher polymers.,
Typical examples of the polymerizéd dye-forming couplers |
are described in U.S. Patents 3,451,820 and 4,080,211.

25 Also, specific examples of the polymerized magenta couplers
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are described in British Patent 2,102,173 and U.S. Patent
4,367,282.

Couplers releasing a photographically useful residue

upon coupling * are preferably used in this invention.

DIR couplers, i.e., couplers releasing development inhibitor
are described in the patents cited in above-described

Research Disclosure, No. 17643, VII-F.

Preferred examples of these couplers wnich can be used
in this invention are the developer inactivating type couplers
described in Japanese Patent Application (O?If No. 151,944/82,
the timing type couélers described in U.S. Patent 4,248,962
and Japanese Patent Application (OPI) No.'154,234/82, the

reaction type couplers described in Japanese Patent Application

(OPI1) No. 184248/85,  etc- Particularly praferred examples

of these couplers are the'deveiopment in"activating type-DIR
couplers described in Japanese Patent Application (OPI)
Nos. 151,944/82, 217,932/83, Japanese Patent Application(QPl)
Nos. 218645/85, 225156k85, 233650/85, etc., and the reaction
type DiR couplers described in Japanese Patant Applicétion (OPI1)
No. 184248/85, etc.

For the photographic light-sensitive materials of this
invention, couplers imagewise releasing a nucleating agent
or a development accelerator or a precurso- thereof at

development can be used. Specific examples of these

25 couplers are described in British Patents 2,097,140 and
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2,131,188. Also, couplers releasing a nucleating agent
having an adsorptive action for silver halide are parti-
cularly preferred in this invention and specific examples
thereof are described in Japanese Patent Application (OPI)
Nos. 157,638/94 and 170,840/84.

Proper supports which can be used in this invention

described in above-described Research Disclosure, RD No.17643,

page 28 and ibid., No. 18716, page 647, right column to
page 648, left cqlumn.

The color photographic light-sensitive materials of
this invention can be processed by the ordinary processes

zs described, for example, in above-described Research

Disclosure, No. 17643, pages 28to29 énd igié;, No. 18716,
psge 631, left column to right column. |

The color photographic light-sensitive materials of
this invention are usually subjected to water-washing
treatment or a stabilization treatment after development
and blixing or fixing. ' The water washing'step is generally

performed by a countercurrent washing using two or more water

20 paths in order to.save water. Also, as the stabilization

25

process, the multistage countercurrent stabilization process
described in Japanese Patent Application (OPI) No. 8543/82

is typical. Such a stabilization process may be used in
place of the water washing step. 1In the case of the stabili-

zation process, 2 to 9 countercurrent baths are required.

- §3 -



10

15

20

25

0250723

The stabilization composition contains various compounds
for stabilizing images. For example, there are variéus'
kinds of buffers (e.g., borates, metaborates, borax, phos-
phates, carbonates, potassium hydroxide, sodium hydroxide,
aqueous ammonia, monocarboxylic acids, dicarboxylic acids,
polycarboxylic acids, etc., or a combination thereof) and
formalin for adjusting the pH of films (e.g., pH 3 to 8).
Furthermore, if necessary, the stabilization composition
may contain other additives such as a water softener (e.g.,
an inorganic phosphoric acid, aminopolycarboxylic acid,
an organic phosphoric acid, and aminopolyphosphoricracid,

a phosphonocarboiylic acid, etc.), a germicide (e.g.,
benzoisothiazolinone, isothiazolone, 4-thiazolinebenzimida-
zole, halogenated phenol, etc.), a surface active agent,

an optical whitening agent, . a hardening agent, etc. Two

or more kinds of these compounds may be used in éombination.

Also, as the fi}m pH adjusting agent after processing,
the use of an ammonium salt such as ammonium chloride,
ammonium nitrate, ammonium sulfate, ammonium phosphate,
ammohium sulfite, ammonium thiosulfate, etc., is preferred.

When the compound of this invention shown by
formula (I) described above is used for a color diffusion
transfer photographic light-sensitive material, the dye
image-providing compounds which are used in association

with silver halide emulsion layers can be of a negative type
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or of a positive type,and can be initially mobile or im-
mobile in the photographic element, depending on the particular

embodiment, when it is frocessed by an alkaline processing composition.

10

15

20

25

Typdi'cal negative~-type ( -negative-working) dye image-
providing compounds useful for this invention include
couplers forming or releasing dyes by causing reactioﬁ with
the oxidized product of a color developing agent. Specific
examples of thse couplers are described in U.S. Patent
3,227,550 and Canadian Patent 602,607, etc. As the preferred
negative-working dye image-providing compounds for use in
this invention, there are dye—feleasing redox compounds
releasing a dye by reacting with a developing agent in an ‘
oxidized state or an electron transferring agent and specific
examples thereof are describéé in U.S. Patents 3,928,312,
4,135,929, 4,055,428, 4;336,322, 4,053,312, etc.

As the immobile positive-working dye-providing compounds
for use in this invention, there are comp&unds releasing
a diffusible éye without receiving no electron (that is,
wifhout being reduced) or after receivihg at least one
electron (that is, after being reduced) during photographic
processing under an alkaline condition and specific examples
thereof are described in U.S. Patents 4,199,354, 3,980,479,
4,199,355, 4,139,379, 4,139,389, 4,232,107, and Japanese
Patent Application (OPI) No. 69,033/78.

Furthermore, positive-working dye image-providing
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compounds which are mobile from the first under an alkaline
photographic processing condition are useful for the pﬁoto-
graphic elements of this invention. Typical examples thereof
are dye developing agents and specific examples of these
compounds are described in U.S. Patents 3,482,972 and
3,880,658.

The dye formed from the dye image-providing compound
for use in this invention may be a dye itself or a dye
precursor which can be converted into dye in a photographic
processing step or an addition processing step. The final
image dye may be or may not be in a metél complex form.

As typical dye structures useful for this invention, there
are azo dyeé, azomethine dyes, anthraquincne dyes, phthalo-
cyanine dves, either in a metal complex fcrm or not

in a metazl complex form. In these dyes, cvan, magenta and
yellow dyes are particularly important.

As one sort of dye precursor , a dye-releasing redox
compound having a dye moiety, the light absorption of which
is temporarily shifted, in the light-sensitive element can
be used in this invention. Specific examples thereof are
described in U.S. Patents 4,310,612, T-999,003, 3,336,287,
3,579,334, 3,982;946, British Patent 1,467,317, and Japanese
patent Application (OPI) No. 158,638/82.

The process for obtaining colr diffusion transfer images

using the dye-releasing redox compound is described in
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Photographic Science and Engineering, Vol. 20, No. 4,

pages 155-164, July/August, 1976.

In the above-described process, any silver halide
developing agents which can cross-oxidize dye-releasing
redox compounds can be used. Such a developing agent may
exist in an alkaline processing composition or in a proper
layer of the photographic element. Examples of the develop-
ing agent which can be used for processing the photographic
element are hydroquinones, aminophenols, phenylenediamines,
and pyrazolidinones (e.g., pheidone, 1-phenyl-3-pyrazoli-
dinone, dimeson (i.e., l-phenyl-4,4-dimethyl-3-pyrazolidinone),
l-p-tolyl-4-methy1-4-oxymethyl-3-pyrazélidinone, 1-(4'-
methoxyphenyl)-4-methyl-4-oxymethyl-3-pyrazolidinone, 1-
phenyl-4-methyl-4-oxymethyl-3-pyrazolidinone, etc., as
described, for example, in Japanese Patent Application
(OPI) No. 16,131/81.

The processing composition which is used for processing
the photographic element according to a color diffusion
transfer process contains sodium hydrdxide, potassium
hydroxide, sodium carbonate, sodium phosphate, etc., for
adjusting the pH thereof about above 9, preferably 11.5
or above. The processing composition may further contain an
antioxidant such as sodium sulfite, an ascorbate, piperidino-
hexose reduction, etc., and further may contain a silver
ion concentration controlling agent such as potassium bromide,

etc. Also, the processing composition may further contain
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a viscusity increasing compound such as hydroxyethyl
cellulose, sodium carboxymethyllcellulose, etc.
This invention can be applied to various kinds of color

photographic light-sensitive materials. For example, there
5 are general color photographic films, negative color photographic

cinne films, color reversal photogfaphic films for slide

or television, color photographic papers, color positive

photographic films, color diffusion transfer direct

positive light-sensitive materials, color reversal photo-
10 graphic papers, etc. This invention can be also applied

to a black and white light-sensitive material utilizing

a mixture of three-color couplers described in Research

Disclosure, RD No. 17123 (July, 1978).

The invention will now be illustrated in and by the
15 following examples.
Example 1
A multilayer color photographic light-sensitive
material (101) having layers of the following compo;itions

on a transparent triacetyl cellulose film support was prepared.

20 Layer 1: Antihalation layer:
Black Colloid Silver 0.15 g/m2
Ultraviolet Absorbent U - 1 0.08 g/m?2
" U -2 0.12 g/m2
Gelatin 1.3 g/m?
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Layer 2: Interlayer:

2,5-Di-t-pentadecylhydroquinone 0.18 g/m2
Coupler C - 1 0.11 g/m2
Gelatin 1.5 g/m2
5 Layer 3: 1lst Red-sensitive Emulsion Layer:
Emulsion

Silver Iodobromide/(silver iodide:

4 mol%, mean grain size: 0.44Um) 1.2 g/m2
Sensitizing Dye I 1.4 x 10-4

per mol of

" II 1.4 x 1074
per mol of

10 " 111 5.6 x 10~4
per mol of

" Iv 4.0 x 1074
) per mol of

Coupler C - 2 0.45 g/m?
".oc-3 0.035 g/m?
. cC -4 1 0.025 g/m2
15 Gelatin 1.6 g/m?

Layer 4: 2nd Red-sensitive Emulsion Layer:

Silver Iodobromide Emulsion (silver
iodide: 9 mol%, mean grain size: 0.8 4m)

1.0 g/m2

Sensitizing Dye I 5.2 x 1072
~ per mol of

20 . IT 1.5 x 107
per mol of

" III 2.1 x 1074
per mol of

- 59 -
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1.5 x 107> mol
per mol of silver

Coupler C - 2 0.050 g/m2
" ¢c-5 0.070 g/m?
" c -3 0.035 g/m2
5 Gelatin 1.0 g/m2
Layer 5: Interlayer:
Comparison Compound A - 1 0.10 g/m2
Tricresyl Phosphate 0.10 g/m2
Gelatin 0.60 g/m?
10 Layer 6: 1lst Green-sensitive Emulsion Layer:

Silver Iodobromide Emulsion (silver iodide:

5 mol%, mean grain size: 0.4,.m)

Sensitizing Dye V

4,0 x 107° mol
per mol of silver

. VI 3.0 x 1072 mol
per mol of silver
" VII 1.0 x 1074 mol
per mol of silver
15 Coupler C - 6 0.45 g/m?
. c -7 0.13 g/m?
" cC - 8 0.02 g/m2
" c - 4 0.04 g/m?
Gelatin 1.0 g/m2
20 Layer 7: 2nd Green-sensitive Emulsion Layer:

Silver Iodobromide Emulsion (silver iodide:

8 mol%, mean grain size: 0.9 am)

- 60 -
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Sensitizing Dye V

Coupler C - 6

S n
Gelatin

Layer 8:

Yellow Colloid Silver

2,5-Di-t-pentadecylhydroguinone

10 Gelatin

Layer 9:

Yellow Filter Layer:

0250723

2.7 x 1074 pol
per mol of silver

1.8 x 10-5 mol
per mol of silver

7.5 x 107 mol
per mol of silver

0.095 g/m?
0.015 g/m?
1.0 g/m?

0.08 g/m? .
0.090 g/m?
1.0 g/m?

lst Blue-sensitive Emulsion. layer:

silver Iodobromide Emulsion (silver iodide:

5 mol%, mean grzin size:
Sensitizing Dye VIII

Coupler C - 9

Silver Iodobromide Emulsion (silver

9 mol%, mean grain size: 0.5 Um)

Sensitizing Dye VIII

15 n
Gelatin
Layer 10:
20 Coupler C - 9

Gelatin

0.3 4m)

2nd Blue-sensitive Emulsion

0.37 g/m?

4.4 x 1074 mol
per mol of silver

0.71 g/m?
0.07 g/m2
1.0 g/m2
Layer:
iodide:
0.55 g/m2

3.0 x 1074 pol
per mol of silver

0.23 g/m?

0.9 g/m?
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Layer 11: 1lst Protective Layer:

Ultraviolet Absorbent U - 1 0.14 g/m2
" U -2 0.22 g/m?
Gelatin 0.9 g/m2

Layer 12: 2nd Protective Layer:

Silver lodobromide Emulsion (silver iodide;

2 mol%, mean grain size: 0.07 um) 0.25 g/m2
Polymethacrylate Particles 9
(diameter: 1.5 pm) 0.10 g/m
Gelatin 0.9 g/m2

Each of the compositions described above contained
a gelatin hardening agent H - 1 and a surface active
agent in addition to the above-described components.

(Samples 102 to 112):

By following the same procedure as in the case of
preparing Sample 101 described above, except that an
equimolar amount of each of Comparison Compounds A - 2, A - 3,
A-4, A-5,A-6, A-7and A - 8, and Compounds (1), (2),
(3) and (5) of this invention was used in place of Comparison
Compound A - 1 in Layer 5 of Sample 101, Samples 102 to 112,
respectively, were prepared.

Each of the samples was imagewise exposed to red light
and processed as described below. After processing, the
density of the sample was measured using a red filter or
a green filter, and the value obtained by subtracting the

magenta fog density from the magenta density in the exposure
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amount that the cyan density measured by the red filter

gave a density of fog + 1.5 is shown
as color turbidity.
The photographic process employed

above samples was performed at 38°C as

Color Development 3
Bleach 6
Wash 2
Fix 4
Wash 3
Stabilization ) 1

in Tab}e l below

for processing the
follows:

min., 15 sec.

min. 30 sec.

min. lo.sec.

min. 20 sec.

min. 15 sec.

min. 05 sec.

The compositions of the processing liquids used for

the above process were as follows.

Color Developer:

Diethylenetriamine Pentaacetic Acid 1.0 g

l-Hydroxyethylidene-1l,1l-diphosphonic

Acid

Sodium Sulfite
Potassium Carbonate
Potassium Bromide
Potassium Iodide

Hydroxylamine Sulfate

2.0 g
4.0 g
30.0 g
1.4 g
1.3 mg

2.4 ¢

4-(N-Ethyl-N-f-hydroxyethylamino)-

2-methylaniline Sulfate

Water to make

- 63 -
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Bleacﬁ Solution:

Ethylenediaminetetraacetic Acid
Ferric Ammonium Salt

Ethylenediaminetetraacetic Acid
Di-sodium Salt

Ammonium Bromide
Ammonium Nitrate
Water to make
pH
Fix Solution:

Ethylenediaminetetraacetic Acid
Di-sodium Salt

Sodium Sulfite

Aqueous Ammonium Thiosulfate Solution
(70%)

Sodium Evdrogensulfite
Water to make
pH
Stabilization Solution:

Formalin (40 wt% formaldehyde solutioﬁ)

Polyoxyethylene—p—monononyl Phenyl
Ether (mean polymerization degree = 10)

Wwater to make
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100.0 g

10.0 g
150.0 g
10.0 g

1.0 liter

6.0

1.0 g

4.0 g

175.0 ml
4.6 g
1.0 liter

6.6

0.3 g

1.0 liter
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Table 1
SETPle  compound SOLeT, Deminyunder contition (B)
density 1.5 under condition(A)
Yellow Magenta Cyan
101 A-1 0.15 1.50 1.47 1.42
102 A-2 0.12 1.50 1.49 1.45
103 A -3 0.14 1.49 1.47 1.46
104 A -4 0.15 1.51 1.48 1.45
105 A-5 0.16 1.50 1.48 1.46
106 A -6 0.06 1.48 1.38 1.31
107 A -7 0.07 1.46 1.37 1.29
108 A -8 0.06 1.48 - 1.39 1,37
109 (1) 0.04 1.51 1.48 1.46
110 (2) 0.04 1.50 1.47 1.47
111 (3) "~ 0.05 1.50 1.48 1.46
112 (%) 0.06 1.51 1.47 1.46

Samples 101 to 108: Comparison samples

Samples 108 to 112: Samples of this invention

Also, after allowing the above-described samples
to stand for 7 daﬁs at 25°C and 60% in relative humidity
[condition (A)J or for 7 days at 40°C and 80% in relative
humidity [condition(B)], the samples were imagewise exposed
to white light and subjected to photographic processing as
described above. The densities of these samples thus
processed were measured and the yellow, magenta and cyan

densities under condition (B), which was a forcible
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deteriorating condition, at the exposure amount that each
of yellow, magenta and cyan densities under condition (A)
density 1.5 are shown in Table 1 above.

From the results shown in Table 1, it can be seen that
the color turbidity density is lower in Samples 109 to 112
of this invention and also samples 106, 107, and 108, which
show that the compounds used for these samples have high
color stain preventing function. However, the color ‘
turbidity of sémple 108, which was observed by measuring
yellow density, wés so large that the sample could not be
put to practical use. Therefore, it can be said that color
stain preventing function of compound A - 8 is only one-
sided. Also, from the results in Table 1, it can be seen
that after the application of the forcible deterioration test,
the magenta density and the cyan density of Comparison
Samples 106 and 107 are greatly reduced, while the reduction
of the photographic performance in the samples ofrthis
invention is slight, which show the effectiveness of the
compounds of this invention.

The structures of the compounds used in Example 1

are as follows.
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x/y = 7/3 (weight ratio)

average molecular
weight: about 25000
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C-4
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Sensitizing .Dye

c L H,
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i >N
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S
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(CH,)3S804;Na
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VI
C,H,
2
0 N ce
o)~ CHi=CH-Ch=( :@[
~ N N CH
<9 | |
(CH,),80,° (CH,),80,K
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S S_. |
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| |

(CH,),80,©® (CH,),S0;K

A—/ (Compound,-.(()) used in-U.S. Patent 2,336,327)
OH
l CgH, 4(1)
(CgHy 4 \l

OH
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A — 2 (Compound (3) used in U.S. Patent 4,198,239)

OH T2

| NHCOCHO (1C g H,
(MCsH,

OH

A —~ 3 (Compound (I-22) used in U.S. Patent 4,277,558)

OH

NHCOC, ,H,

Cshiy 7

UH

A — « (Compound (1) used in U.S. Patent 4,277,553)

0] 1
COCH,

(sec)Clal-la., !
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A — 35 (Compound (15) used in Japanese Patent
Application (OPI) No. 22237/82)

OH.
CUNHC, gHy 5 (is0)

OH
A — &6 (Compound (9) used in U.S. Patent 2,701,197)

oR
S0,K

@C, gHy 4
OH

A — 7 ( Compound (6) used in U.S. Patent 2,701,197)

S0, Na
?H NHCO
NHCO@ SOz;Na
|
0
OB {)CsHy
(t)CSH1 1
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A - 8 (Compound (2) shown in Japanese Patent Publication

No. 7578/80)

H
~

S
OH

NHCO —

OCH

NHCOCHZCO -—@
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Example 2

A light-sensitive sheet A was prepared by coating the
following layers in succession on a2 transparent polyethylene
terephthalate £ilm support.

5 (1) A mordant layer containing 3.0 g/m2 of copoly[styrene-
N-vinylbenzyl-N,N,N-trihexylammonium chloride] and 3.0 g/m2
of gelatin.

(2) A light-reflection layer containing 20 g/m2 of
titanium dioxide and 2.0ig/92 of gelatin.

10 (3) A light-shielding layer containing 3.0 g/m2 of
carbon black and72.0 g/m2 of-gelatin.

(4) A layer containing 0.65 g/m2 of the magenta dye-
releasing redox compcund having the structure shown below

and 1.2 g/m2 of gelatin.

% Q $0,N(CH(CH,),),

NeN—(7 \ OH
CH,(CH, )50

(,((,ria)s
CH, SO, NH
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(5) A layer containing a green-sensitive internal
latent image type direct reversal silver bromide emulsion
(1.2 g/m2 as silver amount), 1.3 g/m2 of gelatin, 0.04 mg/m2
'of the nucleating agent having the structure shown below,

5§ and 0.12 g/m2 of 2-sulfo-5-n-pentadecylhydroquinone.sodium

< )}-NHENH
: 'CONH-<:::>>-NHNHCHO

salt.

(6) A layer containing 0.45 g/mz.of Compound (2) of
this invention and 0.2 g/mzrof tricyclohexyl thosphate.
(7) A layer containing 0.75 g/m? of the yellow dye-
releasing redox compound having the structure shown below,
10 0.2 g/mz'of tricyclohexyl phosphate, and 1.2 g/m2 of

gelatin.
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OCHZCH OCH

2 3

OH
NHSO

— - N = CN
CH<(CH3) 40 ﬁ[/
3 15 C(CH3)3 | | SN -
| HO™ N '

(8) A layer containing 1.0 g/m2 of gelatin.

Also, light-sensitive sheets B, C, and D were prepared
as comparison samples by the following manners.

Light-sensitive Sheet B:

The light-sensitive sheet was prepared by following
the same procedure as the case for preparing Sheet A except
that 0.49 g/m2 (same molar amount) of 2,5-di-t-pentadecyl-
hydroquinone described in Japanese Patent Application (OPI)
No. 29637/79 was used in place of the compound of this -
invention as the color stain prevénting agent in Layer (6)

of Light-sensitive Sheet (A).
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Light-sensitive Sheet C:

The 1;ghtasensitive sheet was prepated by following
the same procedure as the case of preparing Sheet A except.
that 0.47 g/m?-(same mélar amount) of 2-sec-octadecyl-5-
benzenesulfonylhydroguinone (compound (22) of U.S. Patent
4,277,553) was used in place of the color stain preventing
agent in Layer (6) of Light—sensitivé Sheet A.

Light-sensitive Sheet D:

The light-sensitive shéet.was prepared by following
the,same'procéduré as the case qf preparing Light-sensitive
Sheet A éxCept that Layer (7) and Layer (8) of Light-sensitive
Sheet A were omitted. | |

A cover sheet was prepared by'sucéeséively coating
ﬁhe'following layers on 2 tfansparent polyester support.

(1) A layer of 7 um in thickness containing 17 g/m? of
polyacrylic acid, 0.06 g/mzrcf N—hydroxysucciniﬁidobenzene
sulfonate, and 0.5 g/m? of ethylehe glycol:

| (2) A timing.layer composed of cellulose acetate
(acetylation degree of 54) having a thickness of 2 yum.

(35 A timing'layer composed of a copolymer latex of
vinylidene chloride and acrylic acid -having a thickness of
4 Am. | | 7

A processing solution having the following composition

was prepared.
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l—Pheny1—4-hyd;oxymethyl-4-methg}-B—

pyrazolidone - 13 g
Methylhydroquinone ‘ 0.3 g~
5-Methylbenzotriazole : . 3.5 g
Sodium -Sulfite (Anhydrous) ' 0.2 g
Carboxymethyl cellulose:Sodium Salt =~ 58 g -
Potassium Hydroxide (28% ag. soln.) 200 ml
Benzyl Alcohol " ) 1.5 ml
Carbon Black ' 150 g
WatEr- S ' - 685 ml.

after wedge exposing the above-described Light-sensitive
Sheets A to D, each of the samples was inﬁégrated in a body
together with a container containing the above-described
processing solution and the.¢over sheet and the processing
solution was spread between the light-sensitive sheet -and
the cover sheet at a thickness of 80 miéfonsiby means of "%
pressure-applying members at 25°C or 35°C to provide trans-
ferred color images. By measuring the transferred color
images by means of a color densitometer, the green filter
density (Dg) and the blue-filter density (Db) were obtained.

The value of Db at Dg = 2.0 is shown in Table 2 below.
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Table 2

Processing temp of 35°C  Processing temp. of 25°c

Dg Db {*) - Do, Db (*)
2.00  0.42 0.06 2.00  0.40  0.05
2.00  0.63 0.27 - 2.00  0.57  0.22
2.00  0.59  0.23 2.00 0.55  0.20
2.00 0.36 - 2.00  0.35 -

Difference between Db and the Db of Light-
sensitive Sheet D. ,

Light-sensitive Sheet A: Sample of this invention

Light-sensitive Sheets B, C, and D: Comparison samples

In Light—éenéitive Sheets A to C prepared, each layer (6)

containing each color stain preventing agent was formed for

prevernting the relesse of yellow dyé by the reaction with an

- oxidation product of a developing agent (whereby, preventing

5 the occurence of magenta color turbidity, i.e., the deterioration

of magenta'hue by the mixing of yellow with magenta) when

the oxidatién product of developing agent formed in Layer

(5) containing the green-sensitive silvef.halide emulsion

diffused into Layer (7) containing the yellow dye-releasing

10 redox compound, which was not associated with the silver

halide emulsion layer (5) through Layer (6&. Accordingly,

the function of Layer (6) containing the color stain

preventing agent in each of Light-sensitive Sheets A, B,

and C can be seen by the color turbidity, that is the value

15 of Db - Db (of Light-sensitive Sheet D). From the results
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shown in Te;ble 2, it is clear that the color turbidity of
Light-sensitive Sheet A using the compound of this |
invention is greatly less than thc;se of Comparison Light-
sensitive Sheets B and C and shows a high color stain

preventing function,
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Example 3
et a———
A color photographic 1ight-sensitive material was
prepared by forming the following photographic layers

composed for Layer 1 to Layer 7 on 2 paper support both

| surfaces of which were lam;nated with polyethylene. The

polyethylene layer at the side of carrying the photographic

layers contained titanium dioxide and a slight amount

of ultramarine blue.

(Construction of Photographic Layers)
The numeral for each component shown below shows

a coated amount (coverage) shown by the unlt of g/m and

- the numeral about silver halide emulsiOn shows a coated

‘amount calculated as silver.

Layer 1 (Blue-sensitive'Layer)

Silver Chlorobromide Emuleion

(silver bromide 80 mols) ' 0.30 (as Ag)
Yellow Coupler*l o 0.70
Coupler Solvent (TNP) = 0.15

Gelatin : : 1.20
Layer 2 ,(Interlayer) |

Gelatin | 0.90

Di-t-octylhydroquinone o 0.05

Solvent for the above component
(Dibutyl Phosphate) 0.10
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Layer 3 (Green-Sensitive La§éfi

' Silver’Chlderfbmfdé"Emuision

(silver bromide ::70 mol%) - " 0.25'as Ag
,~Magenta~Cbup1erf? . - 70,50
- - Coupler Solvent: (TOP) =~ ' . 0.48
...Fading Prevent. Agents(*3/%4)- 0.20/0.10
Gelatin “ o 1.00°

Layer 4 (Ultraviolet Absorptive Inter Layer)

Ultraviolet Absorbents(*5/*6/*7) 0.06/0.25/0.25

-~

Solvent for above components (TNPF)  0.20

¥ : . e . .- . L

... Gelatin-- ~occ oo 0Tt 150 0

Layer 5 (Red-Sensitive Layer)

Silver Chlorobromide Emulsion

(silver bromidgiz50.mo;%)— : .- 0.20 as Ag
Cyan Couplers (*8/*9) e 0.2/0.2
Coupler Solvent (TNP/DBP) ' " 0.10/0.20

Layer 6 (Ultraviolet Absérptive Interlayer)
Ultraviolet Absorbents (*5/*6/*7) 0.06/0.25/0.25

Solvent for the above component’ _
(DBP) - . 0.20

Gelaﬁ;n : , o ‘1.5
Layer 7 (Protective Layer)

Gelatin - - 1.5
In the above descriptions, DBP iriclude dibutyl phthalate
‘TOP-indicates tri(n-octyl phosphate), and TNP indicates
tri(n-nonyl phthalate).:

The compounds used above are as follows.
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(*1)
NHCOCHO —Q»c H 1(t)
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G Hyp (1)
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.
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N
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Also, as a spectral sensitizer for the emulsion
layers described above. the following dyes were used.
Blue-Sensitive Emulsion Layer: -
4-{5-Ch10ro-2-[5—chloroi§~fﬂ—Sulfoﬁatobutyl)-

5 benzothiazolin-Z—ylidenméthyl)-3—benzothiazolio}—
butane sulfonate triethylammonium salt (2 x 1()_4
mol per mole of silver halide)

Green-Sensitive Emulsion Layer:
3,3'-Di-(¥-sulfopropyl)-5,5'-diphenyl-9-ethyloxa-

-4 mol per mol of

10 ' ‘cafbbcyanine sodium salt (2.5 x 10
silver halide) '
Red-Sensitive Emulsien Layer:
3,3'-Di-(J-sulfopropyl)-9-methyl-thiadicarbocyanine
sodium salt (2.5 x 1074 mol per mol of silver halide)
15 Also, for the indicated emulsion layers, the follow-
ing dyes were used as an anti-irradiation dye.
Green—Sensitive Emulsion Layer:

HOOC / CH-CH= CH COOH
0/\ N/
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Red-Sensitive Emulsion Layer:

T,
9

Thus, Sample 301 was prepared.

HoOC CH-CH=CH-CH=CH COOH

Then, by following the same procedure as above
except that each of the compounds shown in Table 3 belﬁw
was used in place of di-twoctylhydroquinone contained in
5 Layer 2 of Sample 301, 6 kinds of light-sensitive materials,
Sampies 302 to 307, were prepared. '
Each of the samples thus prepared was subjected to a
sensitoﬁetric gradation eiposufe using an enlarger (Fuji

Color Head 609, trade mark for product made by Fﬁji Photo

10 Film Co., Ltd¥) and then processed as follows.

Processing step Temperature . Time
Development 33°C 7 | 3.5 min.
Blix 33°C ' 1.5 min,
VWash 28 to 35°C. 3.0 min.
15 The compositions of the processing solutions used

in the above steps were as follows.
Developer:

Tri-sodium Nitorilotfiacetate 2.0 g
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Benzyl Alcohol
Diethylene Glycbl

‘Sodium Sulfite

Potassium Bromide

" Hydroxylamine Sulfate.

4-Amino-3-methyl-N-ethyl-N-[B-
(methanesulfonamido)ethyl]—p-

phenylenediamine Sulfate

Sodium Carbonate (mono-hydrate)

Water to make

(pH

- 92 -

15 ml
10 ml

12,0 g

0.5 g
3.0 g

5.0 g
.30 g t

1 liter

10.1)
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Blix Solution:

-Ammonium Thiosulfate (54 wt.%)

Sodium Sulfite

NH4

IFé(BDTA)]

5 EDTA.Z2Na

Water to make

0250723

150 ml

15 g

55 g

(pH 6.9)

449
1l liter

The density of each of the samples thus processed

was measured using a green filter'(magenta coloring

10 density).

Then, by obtaining the difference between the

magenta density in the maximum,yelloﬁ coloring density

and the magenta density on the lowest yellow coloring

density, the magenta color mixing in the yellow colored

portion was determined. The results are shown in Table

Table 3

Addition

Color

Amount (mol/m?) Mixing

15 3 below.
Sample Compound
No.
301 Di-t-octyl-
hydroguinone
302 Compound (7)
303 " (28)
304 " (32)
305 " (37)
306 " (40’
307 " (40)

- 03 -
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7.5 x 1073
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0.17
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In the above table, the lower numeral vliue for color
mixing shoﬁs less color mixing. Thus, it is clear that
the compoqnds of this invention are excellent in the
function of Preventing color mixing (color fog) énd shows
sufficieht effect with a small addition amount.

Example 4 |

Film A:

The film sample was prepared by forming the following
emulsion layers and auxiliary layers successively in the
order shown below on a triacetyl cellulose support.

.Layer 1: Léw-Speed Red-Sensitive Emulsion Layer:

7 In a mixture of 100 ml of tricresyl -phosphate and
109_&% of ethyl acetate was dissolved 100 g of a cyan
coupler, 2-(heptafluorobutylamido)-5-{2'-(2",4"-di-t-
aminophenoxy)butylamido}phenol, the solution thus formed
was emulsifiea with 1 kg of an 10% aqueousgelatin solution
with stirring, 500 g of the emulsion thus obtained was
mixed with 1 kg of & red-sensitive silvre iodobromide
emulsion (containing 70 g of silver and 60 g of gelatin,
andrhaving iodine content of 4.5 mol%), and the resultant
mixture was coated on the support at a dry thickness of
2 Mm.

Layer 2: High—Speed Red-Sensitive Emulsion Layer:

A mixture of 1 kg of the cyan coupler emulsion used

for the Layer 1 and 1 kg of a red-sensitive high-speed
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silver iodobromide emulsion (containing 70 g of silver

and 60 g of gelatin, and having an iodine content of 4.5

mols) was coated thereon at a dry thickness of 2 MUm.

Layer 3: Interlayerﬁ |

In a mixture of 100 ml of dibutyl phthalate and 100 ml
of ethyl aceﬁate was dissolved 50 g of 2,5-di-t-octyl-
hydrogquinone, the solution thus fo:med was emulsified
with 1 kg of a 10% aqueous gelatin solution with stirring,
700 g of the emulsioﬁ thus obtained was mixed with 1 kg
of a 10% aqueous gelatin solution, and the resultant
mixture was coated thereon at a dry thickness of 1.2 4m.

Layer 4: Low-Speed Green-Sensitive Emulsion Layer:

An-emulsion was prepared by follo&ing the same
procedure as the case of preparing the emulsion for Layer 1
except that 125 g of a magenta coupler, 1-(2,4,6-trichloro-
phenyl)-3-{3-(2,4-di-t-amylphenoxyacetamido)benzamido}-5-
pyrazolone in place of the cyan éoupler, 500 g of the
emulsion thus obtaineé was mixed with 1 kgtof a green-
sensitive silver iodobromide emulsion (containing 70 g
of silver and 60 g of gelatin and having an iodine content
of 2.5 mol%), and the resultant mixture was coated thereon
at a dry thickness of 2.0 um.

Layer 5: High-Speed Green-Sensitive Emulsion Layer:

A mixture of 1 kg of the magenta coupler emulsion

as used for Layer 4 and 1 kg of a green-sensitive high-

- 95 -



10

15

20

25

0250723

speed sil@re iodobromide emulsion (containing 70 g of
silver and 60 g of gelatin and having an iodine content

of 2.5 mols) was coated thereon at a dry thickness of

.2 M,

. Layer 6: Interlayer:

A mixture of 700 g of the emulsion as used for Layer

3 and 1 kg of a 10% aqueous gelatin solution was coated

thereon at a dry thickness of 0.9.4m.
.. Layer 7: Yellow Filter Layer:

An aqueous gelatin solution containing yellow colloid

.silver was coated thereon at a dry thickness of 1 4m.

Layer 8: Low-Speed Blue-Sensitive Emulsion Layer:

An emulsion was prepared by following the same procedure
as the case of preparing the emulsion for Layer 1 except that 70
g of a yellow Fpupler, o~ (pivaloyl)-Q-(1l-benzyl-5-ethoxy-
3-hydantoinyl)-2-chloro-5-dodecyloxycarbonylacetanilide
was used in place of the cyan coupler, 800 g of the emulsion
thus obtained was mixéd-with 1 kg of a blue-sensitive
silver iodobromide emulsion (containing 70 g of silver
and 60 g of gelatin-and having an iodine content of 2.5
mol%), and the resultant mixture was coated thereon at -
a dry thickness of 2.0utm.

Layer 9: High-Speed Blue-Sensitive Emulsion Layer:

A mixture of 1.kg of the emulsion as used for Layer

8 and 1 kg of a high-speed silver iodobromide emulsion
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(containing 70 g of silver and 60 g of gelatin and having
an iodine content of 2.5 mol%) was coated thereon at a
dry thickness of 2.0.4m.

Layer 10: 2nd Protective Layer:

A mixture of 1 kg of the emulsion as used for Layer
3 and 1 kg of a 10% aqueous gelatin solution was coated
thereon at a dry thickness of 1Am.

Layer 11: lst Protective Layeré

A 10% aqueous 9gelatin solution containing a fine
grain silver iodobromide emulsion (having a méan grain
size of 0.15 #m and an iodine content of 1 mol%) which
was not chemically sensitized was coated thereon with
a silver coverage of 0.3 g/m2 and at a ary thcikness of
lxxm;

Film B to F:

By following the same procedure as the case of preparing
Film A except that each of the emulsions each containing
an equimolar amount of each of Compounds (4), (29), (32),
(34} and (39) of this invention was used for Layer 3,
Layer 6 and Layer 10, Films B to F were prepared.

Each of the abbve—described Films A to F was red-
exposed through a wedge having continuously changing grey
density and then subjected to the following reversal develop-

ment process.
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Processing step ' Time

lst Development 6 min.

Wash "25ﬁin.

Reveral - 2 min.
Color Development 6 min.

Control 2 min.

Bleach 6 min.

Fix - 4 min.

Wash 4 min.

Stabilization - 1 min.-
Drying

0250723

Temperature
38°c
"
"
"
"

11

normal temp.

The compositions of the processing solutions used

for the above processing steps were as follows.

lst Developer:
water
Sodium Tetrapolyphosphate
Sodium Sulfite
Hydroguinone Mono-sulfonate
Sodium Carbonéfe (mono-hydrate)

l-Pheny1—4—hethyl—é-hydroxymethyl-

3-pyrazolidone

Potassium Bromide

Potassium Thiocyaante

Potassium Iodide (0.1% solution)
Water to make

(pH

700 ml

g
20 g
30 g
30 g
2.5 g

l.2 g

1 liter

10.1)
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Revérsal Solution:

Water , - 700
Nitrilo-N,N,N-trimethylenephosphonic
Acid Hexa-sodium Salt ' 3
. Stannous Chloride (di-hydrate) 1
p-Aminophenol ' 7 | 0.
Sodium Hydroxide 8
" Glacial Acetic Acid S 15
Water to make _ , | 1
Color Developer:
Waterr _ o 700
Sodium Tetrapolyphosphate, 2
Sodium Sulfite - - 7

0250723

ml

g
g
lg
g
ml

liter

ml

g
g

Sodium Tertiary Phosphate (l2-hydrate) 36 g

Potassium Bromide 1
Potassium Iodide (0.1% Solﬁtidn) 90
Sodium Hydroxide o ' 3
Citrazinic Acid | : 15

N-Ethyl-N—(B-methanesulfonémidoéthyl)—

3-methyl-4-aminoaniline sulfate - 11
Ethylenediamine - 3
Water to make : ' 1l

Control Solution:
Water - 700
Sodium Sulfite 12

Sodium Ethylénediamine.tetraacetate
(di-hydrate) ' 8
- 99 -

g

ml

g
g

g
g

liter.

ml

g



.-

0250723

Thioglycerol 0.4 ml
Glacial Acetic Acid : 3 ml
Water to make S 1 liter

Bleach Solution:

5 Water ' - 800 ml
Sodium Ethylenediamine-tetraacetate
(di-hydrate) 2.0 g
Ethylenediamine Tetraacetic Acid -
Iron(III) Ammonium (di;hydrate) 120.0 g
Potassium Bromide | 100;0 g
Water to make 7 ) . | 1l liter.

10 Fix Solution: |
Water - 800 ml

Ammonium Thiosulfate 80.0 g

Sodium Sulfite A - 5.0 g
Sodium Hfdroéehsulfite ' 5.0 g

15 Water to make -1 liter.

Stabilization Solution:

Water , _ ' 800 ml
Formalin (37 wt% solution) : 5.0 ml
Fuji Driwell * 5.0 ml
20 Water to make 1 liter.
(*): surface active agent , trademark for product

by Fuji Photo Film Co., Ltd.
About each film thus processes, the maximum coloring

density (Dmax) and the minimum density (Dmin) were
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measured'using red filter. Also, the maximum coloring

density of the blue-sensitive emulsion layer and the green-

sensitive emulsion layer of each sample were measured using

a blue-filter and

a green filter, respectively.

The results obtained are shown in Table 4 below.

Film Red-Sensitive Layer

No.

Dmax

2.98
2.85
2.83
. 2.84

2.85

M D 0O W »

2.82

Dmin -

0.43
0.40
0.39

0.40

' 0.41

0.39

Table 4

Green-
Sensitive
Layer

Dmax

2.63

2.60.

2.60

2.61°

2.61

2.60

Blue-
Sensitive
Layer

_Dmax
2.85
2.79
2.80
2.82
2.81
2.79

From the results shownin the above table, it canrbe

seen that in the case of using the compound of this invention,

the minimum density of the red-sensitive emulsion layer

shows a low value,

The result shows that the occurrence

of color stain is prevented by the use of the compound

of this invention.
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What is claimed'is:

1. _A silver‘halide color photographic material
containing at least one substantially colorless compound
selected from the group consisting of compounds represented

by formula (1)

Rl - OH I
/\
RZ”
OH

and alkallne unstable precursors thereof bis, tris and

tetrakls compounds derlved from the compound and polymers

2

der1ved from the compound, wherein R1 and R” each represents

a hydrogen atom, a halogen atom, a substituted or un-

'substltuted alkyl acylamlno, alkoxy, aryloxy, alkylthio,

arylthlo,'sulfonyl, carbamoyl. or sulfamoyl group: or Rl

and R2 together form a carbocyclic ring; R3 repfesents a

hydrogen atom or an alkyl group; and R4 RS, R6, R7

8

, and
R® each represents a hydrogen atom, a halogonjétoﬁ, a
hydroxyl group, a cyano group, a& nitro group, or a
substituted or unsubstituted alkyl, acylamino, sulfonamido,
alkoxy, aryloxy, alkylthio, arylthio, amino, acyl,

acyloxy, carbamoyl, carbamoylamino, carbamoyloxy, sulfamoyl,

sulfamoylamino, alkoxycarbonyl, aryloxycarbonyl, alkoxy-
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v

carbonylamino, aryloxycarbonylamino, alkoxycarbonyloxy,
aryloxycarbonyloxy, heterocyclic ring, alkoxysulfonyl or
aryloxysulfonyl group: or two adjacent groups together
form a carbocyclic ring or a heterocyclic ring; the suﬁ
of the carbon atom number of R} to R8 is at least 8; and
the compound of formula (I) is substantially iﬁsoluble
in water and does not form a color image by ‘coupling
reaction with an oxidized product of a develqping agent,

2, A silver halide color photographic material
as in claim 1, wherein said subsiantially colorless compound
is present in at least one of interlayérs, an antihalation
layer, and protecfive layers of said photographic material,
and is present in an amount of from 1 x.10-7 to 1 x 10-2
mol/mz.

3; A silver halide color photographic material as
in claim 1, wherein said substantially colorless compound
is present in a silver halide emulsion layer in an amount
of from 1 x 10"4 to 1 mol per mol of silver halide contained
in said emulsion layer.

4, A silver halide color photographié material as

in claim 1, wherein substituents for R1 to R8

is at least
one group selected from the group consisting of an acylamino
group, an alkoxy group, an aryloxy group,

an arylthio group, a sulfonyl group, an acyl group, a carba-

moyl group, a sulfamoyl group, halogen atoms, and hydroxyl
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group.

5. A silver halide color photographic material as
in claim 1, wherein said alkali unstable precursor of the
compound represented by formula (I) is a compound having
at the hydroxyl group of the l-position and the 4-position
of the hydroquinone skeleton of the compound of formula (I)
a protective group which can be cleaved under an alkaline
conditions,

6. A silver halide color photographic material as
in claim 1, wherein said silver halide color photogrpahic
material is a colofrphotographic light sgnsitive material
for coupler system.

7. A silver halide color photographic material as
in claim 1, wherein said silver halide color photographic
material is a color diffusion transfer photographic light-
sensitive material usiné at least one dye-providing compound.,

8. A silver halide color photographic material as
in claim 8, wherein said colorless compound is incoporated
in a container for processing composition as a component of
the processing composition.

9. A silver halide color photographic material as

1 and R2

in claim 1, wherein R each is a group selected from
the group consisting of a hydrogen atom, a halogen atom, an

alkyl group, an alkoxy group and an alkylthio group.
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10." A silver halide color photographic material as
in claim 1, wherein 33 is a hydrogen atom.
11. A silver halide color photographic material as

in claim 1, wherein R4, RS, R6, R7 and R8

each is a group
selected from the group consisting of a hydrogen atom, an
alkyl group, an acylamino group, a sulfonamide group, an
alkoxy group, an acyloxy group, a carbamoyi group, a sulfa-
moyl group, an alkoxy carbonyl group, and an alkoxysulfonyl
group. . l

12. A silver halide color photographic material as
in claim 1, wherein the total carbon number of R to R® is

at 1easi 15.
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