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Folios

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decisidn 486 de la Comision de la Comunidad Andina se le comunica

Documentos estudiados

a

¥capitulo descriptivo, folios 04 a 19,

& capitulo reivindicatono modificado, folios 20 a 23,

¢ 1° examen de forma, folios 33 y 34

®respuesta al 1° examen de forma, folio 36,

¥ solicitud de la cual se reivindica priondad vy la traduccion exigida, folios 37 a 58,
€ 2° examen de forma, folio 67,

€ solicitud del examen de patentabilidad, folios 70 y 71
09

Objeto de la invencion
El titulo de la invencion “COMPUESTOS SULFONAMIDOBENZANILIDA UTILES
COMO ANTAGONISTAS DE RECEPTORES BASUREROS DE MACROFAGOS"

Tienencomo objetocompuestos derivados de sulfonamido-benzaniida y las
formulaciones que los comprenden

El campo de la invencién, segun la Clasificacion Intemacional de Patentes A61K
31/70

-Excepclones de Patentabihdad

El articulo 20 de la Decision 486 de la Comision de la Comunidad Andina estabiece



h

en su inciso d) que no seran patentables "los métodos terapéuticos o quirurgicos
para el tratamiento hurmano o animal, asi como los métodos de diagnostico aphcados
a los seres humanos o a animales”

Las reivindicaciones 4 a 8 reclaman un metodo para tratamiento del cuerpo humano
o animal, el cual incluye la administracién de un compuesto de la presente solicitud
en una cantidad eficaz, por lo tanto estan Inmersas bajo el alcance del articulo 20 de
la Dectsion 486

Determmacién del estado de la tecnica

El articulo 16 de la Decision 486 de la Comision establece “El estado de la
técnica comprender4 todo lo que haya sido accesible al publico por una
descripcién escrita u oral, utihzacién, comercializacion o cualquier otro
medaio antes de la fecha de presentacion de la solicitud de patente o, en
5u caso, de la prioridad reconocida

S6lo para el efecto de la determinacion de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una solcitud
de patente en tramite ante la oficina nacional competente, cuya fecha
de presentacion o de prioridad fuese anterior a la fecha de presentacién
0 de prioridad de la solicitud de patente que se estuviese examinando,
siempre que dicho contemdo esté incluido en la solicitud de fecha
anterior cuando elia se publique o hubiese transcurrido el plazo previsto
en el articulo 40 °

Se realizo la busqueda del estado de la tecnica con fecha antenor a la fecha de
presentacion de la pnmera soiictud de la cual se revindica prioridad, 12 de
enero1999 Consultada la fuente de informacion con que cuenta este despacho se
encontrod los siguientes documentos

No | Documento No Titulo Fecha de
Publicacién
D1 US4334011 Color photografic light sensitive | 08-junio-1982
matenals
D2 US4454225 Color photographic light-sensitive | 12 — junio-1984
matenals
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Evaluacion de los requisitos de patentabilidad

El articulo 14 de la Decision 486 de la Comision de la Comunidad Andina establece
“LOs Paises Miembros otorgardn patentes para 1as invenciones, sean de
producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aphcacién industrial *

En cumplimiento con este artlculo, se procedié a evatuar 10s requisitos
de novedad, nivel Inventivo y aplicacion industrial con el fin de
establecer la patentabilidad de la invencién reivindicada en la solicitud
en estudio

Evaluacion de la Novedad

El art 16 de la Decision 486 de la Comisién de la Comunidad Andina establece “Una
Invencion se considerara nueva cuando no estda comprendida en el
estado de la técnica " "El estado de la técnica comprendera todo lo que
haya sido accesible al publico por una descripcion escrita u oral,
utiizacion, comercializacion o cuaiquier otro meadio antes de la fecha de
presentacion de la solicitud de patente o, en Su caso, de la prioridad
reconocida

S6lo para el efecto de la determinacion de la novedad, también se
considerara dentro del estado de la técnica, el contenido de una solcitud
de patente en tramite ante la oficina nacional competente, cuya fecha
de presentacion o de prioridad fuese anterior a la fecha de presentacién
0 de prioridad de la solicitud de patente que se estuviese examinando,
slempre que dicho contenido esté incluido en la solicitud de fecha
anterior cuando ella se pubhque o hubiese transcurrido el piazo previsto
en el articulo 40"

La solicitud en estudio reclama compuestos sulfonamido-benzaniida sustituidos
que caen dentro de la formula

S
o“ \
NH O

R p

cay
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-La antenondad D1 ensena los compuestos de formula
A—NH

R*—N
\ |
SO,R
lgual que en la solicitud en estudio son derivados sulfonamido-benzaniiida, que
cuando se hacen los reemplazos de los significados para cada se llega a los
compuestos reclamados en la solicitud en estudio, tal como se muestra en los
compuestos especificos descntos en la antenondad, y a lo largo de toda la

descnpcion por lo tanto los compuestos de la solicitud en estudio no tienen novedad

-D2 descnbe compuestos derivados de sulfonamido-benzaniida formula

A—NH
RE—N
\ H
SO,R

Igual que en la solicitud en estudio son denvados sulfonamido-benzanilida, que
cuando se hacen los reemplazos de los significados para cada se llega a los
compuestos reclamados en la solicitud, demostrando que los compuestos
reclamados en la solicitud en estudio no son nuevos, carecen de novedad

Cuando una solicitud esta afectada su novedad, obviamente no posee nivel
inventivo

En conclusion los requisitos de Patentabiidad de la presente solicitud estan
afectadas asi

No Documento Reiwvindicaiones Requisito que afecta
D1 | US4 334 011 1a2 Novedad
D2 | US4 454 225 1a2 Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, s¢ le indica que debe dar respuesta dentro del termino de sesenta dias
contados a partir de la fecha de notificactén de la presente comunicacion En caso
de no dar respuesta al presente requerimiento, o sI a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente
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Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5 2,iteral e) del
ro de la circular urica No 10 de 2001

IS ELENA POLO CORDOBA

Jefp de Division de Nuevas Creaciones(E)

capitlo to del titgyo pn
b
Yo B>
DO

E! antenor requenmiento fue notificado por fijacién en lista, de fecha

19 Mo 2005

CONCEPTO TECNICO No 454

EXAMINADOR TECNICOC6digo No 202012
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[57) ABSTRACT

Color phatographic hght sensitive materiuls are dis-
closed comprnising a cyan dye forming coupler repre
sented by formula (I)

1))

A—NHCO

Ri=N
\
SO.R!

wherem A represents a cyan coupler resiJue but the
—NHCO group does not bond to A m the active posi

tion of A R! represents a subststuted or unsubstituted
alkyl group or a substituted or unsubstituted aryl group
R2represents hydrogen or a substituted or unsubstituted
alkyl group and the varnous postions of the phenyl
group of the formule (I) may be substituted with from |
to 3 substituents selected from the group conmisting of
hydrogen a halogen stom an alkyl group or an alkoxy
group

11 Claims, No Drawings
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COLOR PHOTOGRAPHIC LIGHT SENSITIVE m
MATERIALS
A—NHCO
BACKGROUND OF THE INVENTION 5
The present invention relates to color photographic N
light sensitive materials contaiming a novel cyan dye Rz/ \SOle

forming coupler

When color development 1s carried out after a silver
hahde photographic ight sensthve matenal 1s exposed
to hight an oxidized aromatic pnimary amine develop-
ing agent reacts with dye forming couplers ta form
color tmages 1In this process gencrally color reproduc
tion by a subtractive process 1s utthzed by which dye
images of cyan megenta and yellow which are comple
ment colors of red green and blue, respectively are
formed for reproduction of red green and blue For
example ascyan dye formmg couplers vanous phenols
and naphthols have been known

Generally m positive type light sensitive materials to
be abserved directly (e g color paper color positive
or color shde, eic) phenols are often used from the
view point of color reproduction It has been desired to
improve these phenols, becavse those miving good color
reproduction are often mfertor in the fastness of color
mmages On the other hand phenols which form dye
mages having good fastaess often do nat have gbsarp
tion characteristics suitable for color reproduction In
order to improve these drawbacks 1t 1s necessary n the
latter case that the phenols are modified so as to show
adsorption characteristics suitable for color reproduc
tion without dameging the fastness of color images

For the purpose of satisfymg the above described
requirements 1t has been known to introduce a chlorine
atom mnto the 6 postion of 2 acylammmophenol cyan
couplers, as described m US Pat No 2,367,531 but
fastness with respect to keat of such colar images shows
remarkable deterioration Furthermore it has been
known to mntroduce a fluorinated carbonamido group
mito the 2 position of 2 5 diacylamunbphenol cyan cou
plers as described in US Pat No 2895826 but fast
ness with respect to hght of such color images shows
remarkable detersoration

SUMMARY OF THE INVENTION

An object of the present invention 18 to provide cou
plers which are excellent in fastness and 1n color repro
duction by which the above described drawbacks are
overcome

It has been found that the above descnibed object can
be attained 1f an o sulfonamdobenzoylammo group s
introduced nto a nucleus of certain cyan couplers by
which the couplers of the present invention are formed
having excellent charactensuics m that they form a
sutable color hue for color reproduction while also
providing high fastoess of color images

Furthermore the couplers of the present invenuon
are also advantageous 1n that the lowerning of the den
sity 13 small in case of processing with a bleaching solu
tion having a weak oxidation abibty or a fatigued
bleaching solution

More particnlarly the object of the present invention
has been attamned by using couplers represented by
formula (I)
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In the formula A represents a cyan coupler residue
but the —NHCO group does not bond to A 1n the active
coupling posmon of A R! represents a substituted or
unsubstituted alkyl group or aryl group R? represents
hydrogen or & substituted or unsubstituted alkyl group
and the vanous posttions of the phenyl group of the
formula (I) may be substituted wath from J 1o 3 substitu
ents selected from the group consisting of hydrogen a
halogen atom an alkyl group or an alkoxy group

DETAILED DESCRIPTION OF THE
. INVENTION

A represents a phenol cyan coupler residue and a
naphthol cyan coupler residue R! preferably represents
a substituted or unsubstituted alkyl group having from !
to 22 carbon atoms or a substituted or unsubstituted aryl
group having 6 to 22 carbon atoms, R2 preferably repre
sents hydrogen or a substituted or unsubstituted alkyl
group having from 1 to 22 carbon atoms and the van
ous positions ¢f the phenyl group of the formula (T) may
be subshituted with from 1 to 3 substituents selected
from the group consisting of hydrogen a halogen atom
(for example a fluorime atom a chlorine atom or a
bromine atom) an alkyl group having 1 to 22 carbon
atom (for example, a methy! group a buty) group or a
pentadecyl group etc) or an alkaxy group (for exam
ple a methoxy group an ethoxy group or a 2-ethylhex
yloxy group etc)

The substituents of the alkyl groups and aryl groups
represented by R! and R2 are selected from a halogen
atom a mtro group a cyano group an aryl group (for
example a phenyl group a naphthyl group etc) an
alkoxy group (for example a methoxy group an ethoxy
group etc} an aryloxy group (for example a pheny
loxy group a naphthyloxy group ete) a carboxy
group an alkylcarbonyl group (for example an acetyl
group a tetradecanoyl group cic) an arylcarbonyl
group {for example & benzoyl group eic), an alkoxy
carbonyl group (for example a methoxycarbonyl
group a benzyloxycarbonyl group etc ) an aryloxycar
bonyl group {for example a phenyloxycarbony] group
a p tolyloxycarbonyl group etc) an acyloxy group (for
example an acetyloxy group a tetradecanoyloxy
group etc) a sulfamoyl group {(for example an N
ethylsuifamoyl group an N-octadecylsuifamoyl group
etc) a carbamoyl group (for example an N ethylcar
bamoy! group an N methyl N dodecylcarbamoyl
group eic) an acylamino group (for example an
acetylammo group a benzamido group etc), a
diacylamino group (for example a succimimido group a
hydantoinyl group etc) a ureido group (for example a
methyl ureido group a phenylurerdo group etc) an
arylamino group (for example a (4methoxyphenyl
Jamino group etc ) an N alkylamilino group (for exam
ple an N methylanihno group an N butylaniino
group etc) an N acylamlino group (for example an
N acetylanthne group an N trichloroacetylanthino
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3 4
group etc) a hydroxy group and a mercapto group ' continued
etc Multiple substituents may be present, oH ! @
Examples of R! include a methyl group a butyl NHCO
group a methoxyethyl group, a dodecyl group a phe ; -
noxypropyl group a p-chlorophenoxybutyl group a 3 (1IC4Hy i NHSO:CgH 7
p-tolyl group a p dodecylpheny] group a p-chlorophe- cl {
nyl group and a naphthyl group Examples of R2 m '
clude a methyl group a butyl group, an octyl group a i OCHy &)

hexadecyl group a 2 chloroethy! group and a 2 OH
methoxyethyl group 0 a NHCC ~
Among the cyan coupler residues represented by A N{'ISOzCqus

preferred residues are phenol cyap coupler residues  CH3 &
represented by formula (I1) P
15 1 CHy Q)
OH an OH -
R’ NHCO {
CHy NEHSOZCIQHSJ
e 20 Cl
X Cl o
oH ‘
In the formula (II} R# represents a substituted or NHCO
vnsubstituted alkyl group, alkylacylamino group or a5 .
arylacylammo group wherein the substituents are the ¢y, AR «
same as those of the alkyl group represented by R! ag NHS0:C12Hzy
described above Examples of the alkyl group include a
methy] group an ethyl group a butyl groep a penta H OH HCO ®
decyl group a phenylthiomethyl group and a chioro 30 C Hs N
methyl group Examples of the alkylacylammno group '
include a butyrylamino group a pivaloylamino group Wi OCHfo'i' & NHIOCHy
and a 2{2 4 d ten-amylphenoxy)butanamtdq group st
An example of the arylacylamino group includes a ben S
zoylamino group OH ®
R? represents hydrogen or a halogen atom (a fluorine NHCO »
atom chiorme atom or bromime atom) X represents a CoHs }
group capable of bemng released by an oxidation cou OCsHy O(I:H!CON NHS0;C;Hs
pling reaction with a developing agent (for example 0 { | a
hydrogen a halogen atori an alkoxy group an aryloxy C el
group an acyloxy group animide group a sulfonamido i
group or a thiocyano group etc) oH +7 (10)
As a particularly preferred R* there 15 a substituted I . ntco
or unsubstiiuted alkylacylammno group 45 'f"’
Hydrogen s particularly preferred as RS CH;—C—CON ! NHSO;C|"Hzs
Exampies of such couplers included m the scope of ém }ll &
the present invention are described below but the cou !
plers are not hmited thereto OH {1
50 NH'CO—Q -
OH m .
: .NHCO—Q CzH-rCOlil f I;ESOzClGHu
H CH;
CHj3 NEHSOCyHs
al 35 on ! (2
OH @ NHCO_Q -
NHCO—g ) 1
CiF7CON : NHSO €| Huw
CH3 NSO.C| Has 60 1!| ¢ ¢
cl .
CH; OH # (13
NHCO
OH (0)] (I:,Hs _Q
““'-'O‘Q 68 OCHCON NHSO:CeHy?
CisHa; ]«

H
a NHSO;CH, CHiSO;NH
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continued
oH , (19
NHCO—Q
{CsHg NHSO3C12Hzs
0OCO0OCHs
OH {158
NHCO
CHj3 NHSO,CgH;7
QCH2CHNHSOCH;
CH3 (16)
OH
NH
C3FCON NHSO;C12H2s
1'{ OCH;CH3S0;CH;
OH an
o™
NHSO0:C2Has )
|
(18)
OH nheo
CaHs NHSO2CH,CH3OCH;
()CsH; OCHCOLIE a
H
CsHui()
(19
NHCO
OCCON NHSO:CHg
CH;H
(n)ClsH:l
{20)
i .NH
Csz
OCHCON NHS(,CH;
Cl
(n)Can

Compounds according to the present invention can
be synthesized by processes as described below

Anthramhc acid ester 18 condensed with correspond 50

ing sulfomc acid chlorude, using pyndine or triethylam
me as a deacidifying agent, to produce o-sul
fonylatrmnobenzoic acid ester If necessary it 1s possible
to carry out N-alkylatton thereof, using an alkylhalide

and a strong base such as sodium hydnde The resultimg 55

ester 18 hydrolyzed in the presence of alkalh hydroxide
to produce a benzoic actd dervative, which 1s then
processed with thionyl chlonde and phosphorus ocy
chloride to produce acid chlonide The resulting acid

chloride and the correspondmg 2-aminophenol derrva 50

tive are refluxed m acetonitnle by which o-sul
fonamidobenzoylaminophenol can be synthesized

In the case of synthesizing 2,5 diacylaminophenol
dertvatives, 2 5 mtro denvative 15 first synthesized
After the mitro group 15 reduced to form an amno
group the product 1s reacted with another acid chlonde
to produce a coupler

1
4
i
F

6

Examples of synthests of typical couplers according
to the present mvention are described below
]

Synthesis of
4-chloro-2-{2-dodecan-sulfonamidobenzoylamino)
5 methylpheno! Coupler (1)

1 Synthesis of 2-dodecansulfonamidobenzoyl chlonide

16 5 g of ethyl anthranilate and 22 g of dodecansulfo-
nyl chloride were dissolved i 100 ml of tetrahydrefu
ran To the mixture 17 ml of triethylamine was added
dropwise at 30, C After stirring for 8 hours 200 mi of
ethy] acetate was added and the mixture was washed
with diluted hydrochloric acid and then with water An
olly praduct obtained by distilling off the solvent
vacuum was dessolved m 100 ml of ethanol, and a solu
tion obtamed by dissolving 12 g of sodmm hydroxide 1
100 ml of water was added thereto The muxture was
stirred at 50 C for 4 hours Crystals separated by acidi
fywng with hydrochionc acid after cooling were gath
ered and washed with water When dried 26 g of crys
tals were obtained 100 ml of benzene was added to the
crystals and 14'm] of thiony] chlonde was edded drop
wise thereto Afier heated for 3 hoyrs with refluxing
the solvent and excess thionyl chlonide were distilled
off in vacuum to produce the desired acid chlonde.

Zl Synthesis of Coupler (1)

94 g of 2-ammo-4-chloro-5 methylphenol was dis
solved 1n 120 m] of acetonitnle and the acid chlonde
obtamned 1n the first step described above was added
dropwise thereto with refluxing After added dropwise
the mixture was stirred for 3 hours with refluxing After
cooling ethyl acetate was added and water wash was
repeated three imes A residue obtained by distilling off
the solvent i vacuum was recrystalhized with ethyl
acetatehexane to obtain 24 g of crystals having a melt

40 g pomnt of 124 -125 C

Elementary analysis
Calculated C 6134 H733 N 550 Found C6100
H 746, N 550!

Synthesss of
4-chloro 5 [2 (2,4-ch tert amylphenoxy) butanamido] 2-
(2 methanesulfonamidobenzoylamino)phenol Coupler
f 8
1 Synthess of 2 methanesulfonarmdobenzoy! chlonde

30 2 g of methyl anthramlate was dissolved in a mix
ture of 50 ml of acetomtrle and 25 ml of pyridme and
20 m] of methanesulfonyl chlonide was added dropwise
thereto After fstirring at a room temperature for 2
hours the mixture was poured mte an agqueous muxture
of excess hydrochloric acid and ice to form crystals
The resulting crystals were washed with water and
dissolved m 100 ml of ethanol After adding a solution
obtained by dissolving 20 g of sodium hydroxide i 100
m! of water the mixture was stirred at 60 C for 4
hours Crystals separated by acidifymg with hydrochlo
nc acid were gathered and washed with water After
drying 39 g of crystals were obtamed To the crystals,
16 ml of benzene was added and 26 mi of thionyl chlo-
ride was then added dropwise After heating for 6 hours
under refluxing the solvent and excess thionyl chlonde
were removed ‘in vacuum to obtain the desired acid
chlonde
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2 Synthesis of Coupler (B)

28 g of 2 amino-4-chloro § mtrophenol was dissolved
in 100 m] of acetomtrile and the acid chlonde obtained
m the above was added dropwise thereto with reflux
tng After adding dropwise the mixture was stirred for
4 hours with refluxmg Afler cooling the separated
crystals were gathered to obtam 32 g of the crystals
These crystals were dissolved m 250 ml of sopropanol
and subjected to hydrogenation in an autoclave using &
vanadium carbon catalyst {at 50 C and an‘iitial hy
drogen pressure of 50 kg/cm?) After removed the cata
lyst by filtration the solvent wath distilled off 1n vac
vum The residue obtemed was dissolved 1n 200 m] of
acetomtnle 28 g of 2 (2,4 di tert amylphenoxy)butan
oyl chloride was added dropwise thereto with reflux
mg After refluxing for 2 hours the product was poured
into water and extracted with ethyl acetaie Afier
washed with water the solvent was distilled off n vac
uum and the resnlung residve was recrystalhzed with
acetonmitnlemethanol to obtam 40 g of crystals having 2
melting pont of 199 =201 C

Elementary analysis

Calculated C6204 H674, N 639 Found C 6210
H&78 N 624

Photographic emulsion layer or multilayer in the
photographic hight sensitive matenials produced utihz
ing the coupler(s} of the present wnvention may contain
color image formung couplers other than the couplers of
the present wnvention It 15 preferred that thesc qther
couplers be nondiffusible ones having a hydrophobic
ballast group 1n the molecule Also the other couplers
may be 4 eguivalent and/or 2 equivalent couplers Fur
thermore the layers may contan colored couplers hav
mg a color correcuon effect or couplers releasing a
development inhibitor (a so-called DIR coupler) The
other couplers may alsa be those which form a colorless
product by a coupling reaction

As yellow forming couplers known ketomethylene
type couplers can be used Among them ben
zoylacetanihde type and pivaloylacetamiide type com
pounds are advantageously used Examples of the vel
Jow forming couplers capable of being used include
those described mn US Pat Nos 2 875057 3265 506
3408 194 3 551 155 3 582 322 3725072 and 3 891 445
German Pat No 1547 868 German patent application
{OLS) Nos 2219917 2261 361 and 2 414 006 Briush
Pat No 1425020 Japanese patent pubhcation No
10783/76 and Japanesc patent apphcation (OP)) Nos
26133/72 73147/73 102636776 6341/75 w123342/75
130442775  21821/76  87650/75  82424/77 and
115219/77

As magenta forming couplers pyrazolone type com
pounds imdazolone type compounds and cyanoacetyl
type compounds can be used and pyrazolone type com
pounds are particularly advantigeous to use Examples
of the magenta forming couplers mclude those de-
scribed inU S Pat Nos 2 600 788 2 983 608 3 062 653
3127269 3311476 3419391 3519429 3558319
3582322 3615506 3834908 and 3 891445 German
Pat No 1810464 German patent application (OLS)
Nos 2408 665 2417945 2 418959 and 2 424 467, Jap
anese patent publicaion No 6031/65 and Japanese
patent application (OPI}) Nos 20826776 5B922/77
129538/74 74027/74 159336/75 42121/77 74028/74
60233/75 26541/76 and 55122/78

As cyan forrmng couplers phenol type compounds
and naphthol type compounds can be used 1n addition to
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the cyan forming couplers of this invenuon Examples
of them tnclude those described m US Pat Nos
2369929 2434272 2474293 2512908 2395826
3034992 3311476 3458315 3476563 3583971
3595 383 3767411 and 4004 929 German patent ap
phication (OLS) Nos 2 414 830 and 2 454 329 and Japa
nese patent apphcation (OPI) Nos 59838/73 26034/76
S055/73 14682B8/76 69624/77 and 90932/77

As colored couplers 1t 1s possible to use those de
scribed for example m US Pat Nos 3476560
2521908 and 3034892 Japanese patent publication
Nos 2016/69 22335/63 11304/67 and 32461/6% Japa
nese patent application (OPI) Nos 26034/76 and
42121/77 and German patent application {OLS) No
2418959

As DIR couplers 1t 15 posstble to use those described
for example 1 U'S Pat Nos 32275354 3617291
3701783 3790 384 and 3 632 345 German patent ap
phcation (OLS) Nos 2414006 2454301 and
2454329 Bnitish Pat No 953454 Japanese patent
apphcation (OPI) Nos 69624/77 and 122335/74 and
Japancse paten1 publication No 16141/76

The hght sensitive materials may contamn compounds
releasing a development inhibitor other than the DIR
couplers For example it 18 possible to use those de
scribed in US Pat Nos 3297445 and 3 379 529 Ger
man patent application (OLS) No 2 417 214 and Japa
nese patent appheation (OPI) Nos 15271/77 and
9116/78

Two or more of bath the couplers of the present
invention and the known couplers may be contained in
the same layer The same compound may be contained
In two or more layers

Both the couplers of the present mvention and the
known couplers are tymcally added in an amount of
from 2% 10—3mol ta 5X [0—{mol and preferably from
1%10-2 mol to 5¢10-! mol per mol of silver in the
emulsion lgyer in which the coupler 15 contained

Both the couplers of the present invention and the
known couplers are incorporated in the silver halide
emulsion layers by known methods for example by a
method as described 1n US Pat No 2322027 For
example they can be dispersed m & hydrophilic collmd
after being dissolved in phthalic acid alkyt esters (dibu
tyl phthalate or digctyl phthalate eic) phosphoric acid
esters (diphenyl phosphate triphenyl phosphate trt
cresyl phosphate or dioctylbutyl phosphate) citric acid
esters (for example inbuty] acetylcitrate) benzoic acid
esters (for example octyl benzoate) alkylamides (for
example diethyl laurylarude) or aliphatic acid esters
{for example dibutoxycthyl succinate or dioctyl aze
late) etc or orgamic solvents having a boilmg point of
from about 30 C 'to 150 C Examples mclude a lower
alkyl acatate such as ethyl acetate or butyl acetate ethyl
propionate secondary butyl alcohol methyl isobutyl
ketone 8 ethoxyethyl acetate or methyl ccllosolve
acetate elc The ahove described high boiling point
organic solvents and low boiling point organic solvents
may be used as a mixture thereof

Furthermore 1t 1s possible 1o use a method of dispers
ing with using polymers as descnbed mn Japanese patent
publication No 398353/76 and Japanese patent apphca
tion (OPI) No. 59943/76

If the couplers have acid groups such as a carboxylic
acid group or a sulfonic acrd group they are incorpo
rated 1 the hydrophilic collowd tn the form of an alka
line aqueous solution
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In the hght sensitive materials produced by the pres
ent invention, the hydrophilic collod layers may con
tain an ultraviolet ray absorbing agent For exampie 1t
15 possibie to use benzotrniazole compounds substituted
by aryl groups (for example those descnbed m US 5
Pat No 3533794) 4-thiazohdone compounds (for
example those described m US Pat Nos 3314794
and 3 352 681) benzophenone compounds (for example
those described in Japanese patent application (OPI)
No 2784/71) cinnamic acid ester compounds (for ex 10
ample those described in US Pat Nos 3 705 805 and
3707,375) butadiene compounds (for example those
described m U S Pat No 4 045 229) and benzoxazole
compounds (for example those described in US Pat
No 3700 455) Further it 18 possible to use those de 13
scribed in US Pat No 3499,762 and Japanese patent
apphcatron (OPI) No 48535/79 Ultraviolet ray absorb
mg couplers (for example o naphthol type cyan dye
forming couplers) or ultraviolet ray absorbing polymers
may be used too These ultraviolet ray absorbing agents 20
may be mordanted 1 a specified layer

The photographic emulsions used the present n
vention can be prepared by processes as described m
Chimie et Physique Photographique, by P Glafkides
(pubbished by Paul Montol C 1967) Phatographic 25
Emulsion Chemistry, by G F Duffin (pubhished by The
Focel Press Co  1966), and Making and Coating Photo-
graphie Emulsion, by V L Zwlikman et al (published
by The Focal Press Co  1964) Namely any of an acid
process a neutral process and an ammoma 'process may 30
be used Further asa type of reaction of a soluble silver
salt with a soluble halogen salt any of 2 one way mixmg
process a simultaneous mixing process or a combina
tion thereof may be used

It 15 also possible to use 2 process of forming particles 38
1 a presence of excess mlver 1ons (a 50 called reverse
mixing process) As one type of the simultaneous mixing
process it 1s possible to use & process which comprises
mamtainng a constant pAg of a hquid phase while
forming siver halide (the so-called controlled double 40
Jet process)

According to thiz process sifver halide emulsions
wherein the crystal form 1s regular and the particle size
18 nearly umform are obtamned

Twao or more silver halide emulsions preparcd sepa 45
rately may be used as a mixture thereof if desired

Cadmum salts zinc salts lead salts thallwm salts,
iridium salts or complex salts thereof rhodium salts or
complex salts thereof and sron salts or complex salts
thereof etc, may be mcorporated 1n the step of forming 50
silver halide particles or of physical aging

As a bmder or & protective collaid n the photo
graphic emulsions, gelatin 18 advantageously osed but
hydrophuic colloids other than gelatin can also be used
For example 1t 15 possible to use protems snch as gelatin 55
dersvatives graft polymers of gelatin wrth another high
molecular subsiance, albumm or casein etc saccha
rides such as cellulose derivatves such as hydroxyethyl
cellulose carboxymethyt cellulose or cellulose sulfate,
ete sodwm algmate or starch derivatives etc and &0
various synthetc hydrophilic high molecular materials
such as homopolymers or copolymers including polyvi
nyl elcohol polyvinyl alcohol semiacetal poly N
vinylpyrroldone, polyecrylic acid polymethacrylic
acid polyacrylamide polyvinylimdazole and polyvt 63
nylpyrazole etc

As the gelatin not only hme-processed gelatin but
also acid processed gelatin and enzyme processed gela

16

tin as descnbed m Bull Soc Sct Phot. Japan No 16
page 30 (l966){may be used Further hydrolysis prod
vcts and enzymatic decomposiion products of gelatin
can be used too As pelatin denvatives 1t 1s possible to
use those which are obtamed by reactng gelatin with
various compounds for example acid hahdes, acid
anhydrides mocyanates bromoacehic acyd alkane sul
tones wvinyl sulfonamides malemmide compounds
polyalkylene oxides and epoxy eompounds etc Exam
ples of them have been described in US Pat Nos
2614928 3132945 3186846 and 3 312,553 Bnitish
Pat Nos 861414 1033 189 and 1,005,784 and Japanese
patent pubhcatlon No 26845/67, etc

As the graft(polymers of gelatin it 55 possible to use
those obtained by grafting gelatin with homo or co
polymers of vinyl monomers such as acrylic acid meth
acrylc acid and derivatives thereof such as esters ar
amides ete acrylonttrile or sytrene etc Particularly it
1s preferred lojuse graft polymers of gelatin wiath poly
mers having 2 some degree of compatibthty with gela
tim for example, polymers of acrylic acad methacryhc
acid scrylamde methacrylamide or hydroxyalkyl
methacrylate etc Examples thereof have been de-
scribed 1n US Pat Nos 2,763 625 2831767 and
2 956 884

Typical examples of the synthetic lmgh molecular
materials are those described 1in German patent applica
tion (OLS) No 2,312708 US Pat Nos 3,620,751 and
3 879 205 and Japanese patent publication No 7561/68

For the purpose of preventing fogging 1n the step of
producing light sensitive matenals durmg preservation
or durng photographlc processing or to stabilize photo
graphtc properties 1t 18 possible to add various com
pounds to the photographic emulsions used m the pres-
&nt invention Namely 1t 18 possible to add many com
pounds known 25 anufogging agents or stabilizing
ggents such as azoles for example benzothiazolium
salts mitroimidazoles, nitrobenzimidazoles chloroben
oimudazoles, bromobenzimidazoles mercaptothiazoles
mercaptobenzothiazoles mercaptobenzimidazoles
mercaptnthmdmzoles, aminotriazoles, benzotriazoles,
mtrobenzotriazole and mercaptotetrazoles (particu
larly 1 phenyl 5 mercapiotetrazole) etc  mercap
topyrimidines ;merceptotriazines thicketo compounds
such a3 oxazohne thione azaindenes for example tna
zamndenes tctrazamdenes (particularly 4-hydroxy sub
stituted-(1 3 3a'7) tetrazmndenes) and pentazmndenes,
etc  benzenethiosnlfonue acids benzenesulfinic acids
and benzenesnlfontc acl amedes eic For example, 1t 18
possible to use compounds as described n US Pat
Nos 3 954,474 and 3 932 947 and Japanese patent pubh
cation No 28660/77

For the purpose of increasing seasitivity increasing
contrast or accelerating development the photo
graphic emulsion layers of the photographic hight sens:
tive matenals of the present invention may contain for
example polyalkyiene oxide or derivatives thereof such
as cthers esters or amines etc thio ether compounds
thtomorpholnic acid quaternary ammonium salts ure
thane denivatives urea derivatives imidazole deriva
tives and 3 pyrazohdones, etc For example 1t 15 possi
ble to use compounds 25 described ;m US Pat Nos
2400532 2423549 2716,062 3617280 3 772 021 and
3 808 003 and Bntish Patent 1488991 etc for these
purpose also

The photogmphlc emulsions used n the present in
vention may bf’ spectrally sensitized with methine dyes
or others The dyes used include cyamne dyes, merocy

§

BT
X
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anme dyes compound cyanine dyes compound mero
cysmine dyes holopolar cyanme dyes, hemicyanme
dyes styryl dyes and hemioxonol dyes Particularly
suitable dyes are dyes belonging to cyanine dyes mero
cyanme dyes and compound merocyanine dyes These
dyes may have as a basic heterocyclic nuclevs any of
nucler uihzed generally for cyanmne dyes Namely 1t1s
possible 10 uthze a pyrroline nucleus an oxazoline
nucleus o thinzohne nucleus a pyrrole nuclews an oxa
zole nuclens a thiazole nucleus a selenazole nucleus, an
imidazole nucleus a tetrazole nucleus and a pyndme
nucleus etc nucler wherem an ahicyclic hydrocarben
ring 15 condensed wrth the above described nucler and
nucler wherein an aromatic hydrocarbon ring 15 con
densed with the above described nucler that 1s an mdo
lemine nucleus, a benzindolenne nucleus an indole nu
cleus a benzoxazole nucleus, a naphthoxazole nucleus,
a benzothiazole nucleus a naphthothiazole nucleus a
benzoselenazale nucleus a benzimidazole nucleus and &
qumoline nucleus etc These nuclet may have substitu
ents on the carbon atoms

In the merocyamine dyes and the compound merocy
anmne dyes 1t 15 possible to ntilize as a nucleus having
ketomethylene structure a 5 or 6§ membered heterocy
chic nucleus such as a pyrazolin 5-one nucleus a thiohy
dantoin nucleus a 2 thioxazolindine-2,4-dione nucleus
a thiazohdine-2 4-dione nucleus a rhodanin nucleus ora
thiobarbitune acid nucleus etc

Examples of usefil sensmizing dyes are those de

scribed in German Pat No 929080 US Pat Nos 30

2231658, 2493748, 2503776 2,519001 2912329
3,656959 3672897 3694217 4025 349 and 4 046 572
Bnitish Patent | 242 588 and Japanese patent publication
Nos 14030/69 and 24844/77

These sensiizing dyes can be used alone or they may
be used us a combination thereof The combinations of
the sensitizing dyes are often used for particularly the
purpose of supersensitizanion Typical examples of them
have been described in US Pat Nos 2,688 545
2977229 31397060 1522052 3527641 3617293
3628964 1666480 3672898 3679428 3703 377
3769301 3814609 3837862 and 4026 707 Briush
Pat Nos 1 344 281 and 1 507 803 Japanese patent pub
hcation Nos 4936768 and 12375/78 and Japanese patent
apphcation (OPI) Nos 110618/77 and 109925/77

The emulsions may contam dyes which do not have a
spectral sensitization function themselves or substances
which do not substantiaily absorb visible rays but show
a supersensiization function together with the sensihz
ing dyes For example they may contamn aminostilbenc
compounds subsnituted with a nitrogen contatming het
erocyche group (for example US Pat Nos 2933390
and 3635721) aromatic orgamc acid formaldehyde
condensates (for example US Pat No 23743 510)
cadmium <alts or azaindene compounds, etc Combina
tions described 1n US Pat Nos 3615613 3615 641
3617 295 and 3 635 721 are particularly preferred

In the light sensitive matenals produced with utiliz
Ing the present invention the hydrophilic collowd layers
may contain water soluble dyes as filter dyes or for the
purpose of preventing irradiation or others Such dyes
include oxonol dyes hemioxonol dyes, styryl dyes
merocyanine dyes cyanine dyes and azo dyes Particu
iarly oxonol dyes hemioxonc! dyes and merocyanine
dyes are preferred Examples of such dycs capsble of
bemng used include 1hose described in British Pat Nos
584 609 and 1177429 Japanese patent application
(OPI) Nos B5130/73 99620/74 114420/74 and
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108115/77 and US Pat Nos 2274782 2533472
2956879 3 148187 3177078 3247127 3540887
3575704 3653905 3718472 4071 312 and 4 070 352

In the hght sensitive matenials produced with utihiz
ing the present invention photographic emulsion layers
and other hydrophilic colloid layers may contan whit
eming agents such os stilbene tnazine oxazole or cou
marin type whitening agents These whitening agents
may be soluble 1n water In the case of water insoluble
whitening agents they may be used as a dispersion
Examples of fluorescent whitemng agents have been
described in US Pat Nos 2632701 3 269 840 and
3 359 102 and British Pat Nos 852 075 and 1 319 763
ctc

When the present invention 15 carried out known
antuifading agents may be used therewith Furthermore
the color image stabihzers may be used wn the light
sensitive materials according to the present invention
alone or as a muxture of two or more of them The
antifading agents include for example hydroqunone
derivatives as described n US Pat Nos 2360290
2418613 2675314 2701197 2704713 2728 569
2732300 2735765 2 710 801 and 2 816 028 and British
Pat No 1363521 etc gallic acid derivatives as de-
scribed m US Pat Nos 3457079 and 3 069 262 etc
p-alkoxyphenols as descnbed m US Pat Nos
2735 765 and 3 698 909 and Japanese patent publication
Nos 20977/74 and 6623/77 p-oxyphencl derivatives as
descnbed m US Pat Nos 3432300 3573050
3,574 627 and 3 764 337 and Japanese patent application
(OPI) Nos 35633/77 147434/77 and 152225/77 and
bisphenols as described m US Pat No 3,700 455

The hght sensitive matenals according to the present
mvention may contain hydroguinone derivatives ami
nophenol denvatives gallic acid derivatives or ascorbic
acid dertvatives 2s ant1 color foggng agents Examples
thereof are described in US Pat Nos 2 360290
2336327 2403721 2418613 2675314 2701197
2704713 2728659, 2,732 300 and 2 735 765 Japanese
patent apphcation (OPI) Nos 92988/75 92989/75
93928775 110337/75 and 146235/77 and Japanese pa
tent publication No 23813/75 etc

The present invention can be apphed 1o muliilayer
mulucelor photographic materials compnsing layers of
at least two different spectral sensitivities on a base The
mulniayer technicolor photographic materials gener
ally have at least a red sensitive emulsion layer a green
sensiyve emulsion layer and a blue-sensitive emulsion
Jayer on abase The order of these layers can be suitably
selected 15 occasion demands Generally the red senst
trve emulsion layer contarmns a cyan forming coupler the
green sensihive emulsion layer contams a magenta form
g coupler and the blue sensitive emulsion layer con
tans a yellow forming coupler but other combinations
can be adopted 1f desired

In the photographic hght sensitive materials pro
duced according to the present invention the photo-
graphic emulsion layers and other layers are produced
by applying to a flexsble base such as conventionally
used plastuc films paper or cloth etc or rigid bases such
as glass porcelan or metal ete As useful elastic bases
there are films compased of semusynthetic or synthetic
high molecular materials such ss cellulose mitrate cellu
lose mcetate, cellulose acetate butyrate polystyrene
polyvinyl chleride polyethylene terephthalate or poly
carbonate ete and papers to which a baryta laver or
a olefin polymer (for example polyethylene polypro
pylenc or ethylene butene copolymer) 15 applied or
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lammnated The bases may be colored with dyes or pig
ments In order to mtercept hght, the bases may be
blackened The surface of these bases 15 generally sub
Jected to an undercoating treatment in order to improve
adhesion to the photographic emulsion layer etc The
surface of the bases may be subjected to corona dis
charging, ultraviolet ray apphication or flame treatment
etc before or after the undercoating treatment Further,
the present mvention can be used for color light sens:
tive matenals comprising a layer having low oxygen
permeabihity {for example, a layer composed of polyw
nyl alcohol or homopolymer or copolymer of acrylom
trile, etc ) between the base and the photographic emul
s1on

Photographic processing of the light sensitive maten
als of the present mvention can be carried out by known
processes Known processing solutions can be used
The processing temperature 1s generally selected from
the range from 18 C to 50 C but a temperature lower

than IB C ora temperature higher than 5¢ C may be 20

uvsed Known development processes for forming silver
mages (black white photographic processmg) and de
velopment processing for forming dye 1mages may be
adopted as the color photographic processing accord
ng to the particular purpose

The color developmg solution generally consists .of
an alkaline aqueous solution containing a color develop
mg agent As the color developing agent it 1s possible
to use known primary aromatic amine developing

agents for example phenylenediamines (for exemple, 30

4 amno-N N-diethylamline 3 methyl-4 amino-N,N
diethylaniling, 4-ammo-N-ethyl N-8 hydroxyethylant
line, 3 methyl-4-amino N-ethyl N 8 hydroxyethylant
hne, 3 methyl-4 amimno-N ethyl N A methanesul
fonamidoethylaniline and 4-gmuno 3 methyl N-ethyl N
B methoxyethylamlme etc)

In addition compounds described m Photographrc
Processing Chenuistry pages 226 to 229 by L F A
Mason (published by Focal Press 1966) U S Pat Nos

2,193 015 and 2 592 364 and Japanese patent apphcation 40

{OPI) No 64933/73 eic may be used too

The color developing solution 1s capable of contam
ing pH buffers such as sulfites carbonates borates or
phosphates of alkall metals and development restrain
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ers or aniiffogging agents such as bromtdes, wxdides or 45

organic antifogging agentz Furthermore 1f desired the
solution may contmin water sofieners preservatives
such as hydroxylamme organic solvents such as benzyl
alcohol or diethylene glycol development accelerators

such as polyethylene glycol quaternary ammonmm 30

salts or amines dye forming couplers competition cou
plers fogging agents such as sodium borohytride, auxi
l1ary developmg agents such as 1 phenyl 3 pyrazol
done viscosity mmparting agents polyéarhoxyl:c acid

chelating agents as described n U S Pat No 4 083 723 55

and antioxidants as described in German patent applhica
tion (OL.S} No 2,622 950 etc

The photograph:c emulsion layers after color devel
opment are generally subjected to bleachmng The

bleaching may be carried out simultaneously with fixmg 60

or may be carned out respectively As bleaching agents
compounds of polyvalent metals such us iron (III} co
balt (IV} chromwm (VI) or copper (I} etc peracids
quinones and nitroso compounds are used For example

1t 13 possible to use ferricyanides bichromates organic 65

complex salts of wron (111) or cobalt (III) and complex
salts of aminopolycarboxyhe acids such as ethylened:
aminetetrazcetic acid mitrflotriacetic acid or 13

. 14

diamuno 2 propanol tetraacetic acid etc or organic
acids such as citric acid tartanc acid or malic acid, etc
persulfates anc!l permanganates and mtrosophenol etc
Among them potassum ferricyamde, sodmum
(ethylenediaminetetrancetato) won (III) complex and
ammonium (ethylencdlamlnetetraacetato) iron (II)
complex are part:cularly usefuf (Ethylenediamnetet
raacetato) iron (111) complex salts are useful for both a
bleaching solution or a one bath bleach fixing solution

To the bleachmg solution or the bleach fixing solu
tion 1t1s poss:ble to add various additives 1n addition to
bleaching accelerators s described n US Pat Nos
3042 520 and 3 241 966 and Japanese patent publication
Nos 8506/70'and 8836/70 etc and thiol compounds
described in Japanese patent application (OPI) No
65732/78

In the following the present invention 1s illustrated in
detail by examples but the avention 15 not Limited
thereto '

EXAMPLE 1|

A solution obtamned by heatng 25 g of Coupler (1)
4-chlore-2 (2 dodecanesulfonamudobenzoviamino) 5
methylphenol 23 g of triocty! phosphate and 50 mi of
ethyl acetate to 50 C was added to 250 m! of an aque
ous solution ci:ontammg 25 g of gelatin and 10 g of
sodiim dodecylbenzenesulfonate The mixture was
stirred and allowed to pass § times throogh a colloid
mill after heated previously by which the mexiure was
finely dispersed to obtamn an emulsion

The whole of this emulsion was added to 10kgofa
photographic emulsion contaiming 54 g of silver 1odo-
bromide and 60 g of gelatin After B0 ml of & 2% aque-
ous solutton jof 4 S.dichloro-4-hydroxytriazine as a
hardening agént was added a pH of the dispersion
mixture was adjusted to 6 O and the mixture was apphed
to a cellulose triacetate film base so as to obtamn a dry
film thickness of 70 microns The resultng film was
designated as Sample A

Films were;prepared by the same procedure as de-
scribed above ,except using equimolar amounts of Con
plers (4) (8) ;(10) and (12) nstead of the above de
scribed Coupler (1) These films were designated as
Samples B C'D and E, respectively

For purposes of companson films were prepared by
the same procedure as described above except using an
equimolar amount of Couplers (101), (102) (103) (104}
and (105) as described below mstead of the above de
scribed Coupler (1) These films were designated as
Samples F G'H I and J

»

Comparallve Cnuélcr (101}

OH CaHs
Cl
NHCOCHO: CsHj()
CH;
"o CsHyn)
f
Comparative Coupler (102)
OH CzHs
NHCOCHO CsHy(t)
CHj
cl CsHyu(n

€
Comparative Coupler {103)
%

P
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-continued TABLE 1 continued
OH CoHs Absorption  Half width
maximum  of absorption
CH3 NHCOCHO CsHy® Tilm sample Coupler mit mp
CHy=C—CON I (104) (comparon) 632 i32
by ho©@ CsHutn ) {105) (comparsan) 638 137
Comparateve Coupler (g’;*l] As 15 s¢en from this Table the couplers of this inven
CaHs to bon form dyes having absorption maximum 1n the range
NHCOCHO CsHp( of 645 10 655 mp which 1s sunable for color reproduc
tion
C‘F‘co’f U CsHuln Then the fastness to light and heat of each film after
H development was exaruned Tastness to heat was deter
c Coust 15 mned by allowing the film 10 remam at 100 C for 6
omparative Coupler (103) ol days i the dark and by allowing the film to remun at
NHLOCF 60 C and 70% RH for 6 weeks 1n the dark and fastness
CaHe /d)’ to hght was determined by exposing the film to light for
o~ OéHCON 6 days by means of a xenon tester (100 000 lux) The

CsHii(1)

These films were subjected 1o a continuous exposurc
by means of a sensometric wedge and processed there
after as follows

Color development step

1 Color development 3C 3 5 mimutes
2 Blench fixation nc 1 5 minutes
3 Water wash 25103 C 15 minutes

The composition of each processing solution for the
color development step was as follows

Color devclopiag solunon
Benzyl nicohol
Diethylene glycol
Fihylenediaminetelrancs tie acid
Sadm sulfite
Anhydrous potassium carbonate
Hydroxylamime sulfnte
Polassiom bromade
4 Amino N-ethyl N-{(8 methanesulfon
amidoethyl) m toluidine sesquisuilate
monchydrate
Water

15 ml
Am

T W
A DM
® g R oo

1o make 1 bter
pll 107
Bleuc h-finng sulution
Frhylenedmmineteiraaeehc acid
(Fihylenediamineteiraacetalo) iron
{111} complex
Sodwm sulfite
Ammonium thwsullate
Water

mn

2
40
Sg

g
to make 1 liter

When absorption spectre of the resulting samples
after processing were measured the results shown in
Table 1 were obtained

TABLE |

Absorpnon  Ha) widih

maximum  of nbaorplion
Film sample Coupler mp mp
A {1} (this invention} 66 16
B {9 (this mvention) 650 158
[ (8) {this invention) 651 13§
D {10) {1liA imvention) 646 134
E {12) (this invenuon) 648 132
r (101) {comparson) 549 138
G {102) (companson) 625 133
H {103} (comp2rison} 626 12

25

33

45

55

65

results are described in Table 2 as reduction ratios of the
density based on an imtial density of 10

TABLE 2
Lignt
100 C 60 C 70% (xenonm}
Film for & RH for b for
Somplc Coupler days weeks 6 days
A {1) {ttus inventson) 2% 1% 12%
B {4} {this invenuon) 185 3% 12%
[ (8} (1bus invenhon) A% 1% 15%
D {10y {this invention) 2% 1% 1%
t (12) (this mventon} n% 6% 13%
F {101) (cumparison) 9% 8% 18%
G {107 {comparison} 38% 7% 8%
H (103} {comparison) 10% 9% 0%
1 {104} (companson) 13% % 0%
] (1D5) (comparison) 167 12% 8%

As 15 clear from Table 2 Comparative Coupler (101}
which has the absorption maxmmum suitable for color
reproduction (as shawn in Table 1) 15 inferior in fastness
to heat and Comparative Coupler {105) 1s inferior 1n
fastness to light On the other hand Comparative Cou
plers (102) (103) and (104) which are relatively excel
lent 1n fastness of color images are not suitable for color
teproduction because of having absorptions al shorter
wavelengths On the contrary the couplers of the pres
ent wvention not only have a sutable absorption max
mum but also ere cxcellent m fastness to both of hight
and heat

While the mventton has been described 1n detail and
with reference to specific embodiments thereof nt will
be apparent to one skilled in the art that vanous changes
and modifications cgn be made theremn without depart
ing from the spirit and scope thereof

Whal 1s claimed is

1 A color photographic silver hahde ight sensive
material comprising a cyan dye forming coupler repre
sented by formula (I)

[4}]
A=NHCO
RI—N
SOzR!

wherein A represents a cyan coupler residue but the
—NHCO group does not bond to A 1n the active pos)
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tion of A R! represents a substituted or unsubstitnted
alkyl group or aryl group R2 represents hydragen or a
substituted or unsubstituted alkyl group and the vanous
positions of the phenyl group of the formula (I) may be
substituted with from 1 to 3 substituents selected from
the group consisting of hydrogen a helogen atom an
alky] group, or an alkoxy group

2 A color photographic light sensitive material as i
clasm 1 wherein R represents a substututed or unsubsti
tuted alky! group having from 1 to 22 carbon atoms or
a substituted or unsubstituted aryl group having from 6
to 22 carbon atoms R2 represents hydrogen or a substi
tuted or unsubstituted alkyl group having from 1 to 22
carbon atoms and the vanons positions of the phenyl
group of the formula (T) may be substituted with from 1
to 3 substituents selected from the group conusting of
hydrogen a halogen atom an alkyl group having from
1 to 22 carbon atom or an alkoxy group

3 A color photographic light sensitive matertal as 1n
claym 2, wherein R11s 2 methyl group & butyl group a
methoxyethyl group, a dodecyl group a phenoxypro
pyl group a p-chlorophenoxybuiyl group & p tolyl
group a p-dodecylphenyl group a p-chloropheny!
group or a naphthyl group and R21s a methyl group a
butyl group an octyl group & hexadecyl group a 2-
chloroethyl group or a 2 methoxyethyl group

4 A color photographic hight sensitive material as in
claim 1, 2 or 3, wherein the substitvents of the alkyi
groups and aryl groups represented by R! and R2 are
selected from a halogen atom a nitro group, a cyano
group, an aryl group an alkoxy group an aryloxy
group, a carboxy group an alkylcarbonyl group an
arylcarbonyl group an alkoxycarbonyl group an ary
loxycarbonyl group an acyloxy group a sulfamoyl
group, a carbamoyl group, an acylammo group a
diecylamino group a ureido group, an arylammno
group, an N alkylanihino group, an N-acylanilino group,
a hydroxy group, and a mercapto graup

5 A color photographte hight sensitive material as in
clum 1 2 or 3 wherain A represents a phenol cyan
coupler residue represented by formula (I1)

OH (ID
RS

R-l.
X
wherein R# represents a substituted or unsubstituted

olkyl group alkylacylamino group or arylacylamino
group R represents hydrogen or a halogen atom and

20
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X represents a group capable of bemng released by an
oxidation coupling reaction with a developmg agent

6 A color photographic light sensitive matenal as in
claim 4, wheremn A represents a phenol cyan coupler
residue represented by formula (II)

oH (10
k RS

R4
X

wherein R4 represents a substitnted or unsubstituted
alkyl group alkylacylamino group or arylacylamino
group RJ represents hydrogen or a halogen atom and
X represents a group capable of being released by an
oxidation coupling reaction with a developing agent

7 A color photographic hght sensitive matenial as i
claim 5 wheremn R* 15 a substiiuted or unsubstituted
alkylacylamune group and R51s hydrogen

8 A color photographic hight sensitive matenal as tn
claim § wherein the substitvents of R4 are selected from
a halogen atom a mtro group a cyano group aryl
group, an alkoxy group an aryloxy group a carboxy
group an alkylcarbonyl group an arylcarbonyl group
an alkoxycarbonyl gronp an aryloxycarbonyl group an
acyloxy group a sulfamoyl group a carbamoyl group
an acylammo group, a diacylammmo group a uraido
group an arylamuno group an N alkylamhno group an
N acylanilino group a hydroxy group and a mercapto
group

9 A color photographic hght sensitive materal as in
claim 3 wherein X represents hydrogen a halogen
atom an alkoxy group an aryloxy group, an acyloxy
group an wmdo group a suifonamido group or a th
ocyano group

10 A color photographic hght sensitive materal asin
claim 5 wherein R4 13 an alkyl group selected from a
methyl group an ethyl group a buty] group a penta
decyl group a phenylthiomethyl group and a chloro-
methyl group or an alkylecylamino group selected
from a butyrylamino group e pivaloylammo group and
a2 (2,4 di tert amylphenoxy)butanamido group or the
arylacylammo group of R* represents a benzoylamino
group

11 A color photographic light sensitive matenal as 1n
clam1 23 45,6 7 8 9or 10, wheremn the cyan dye
formmg coupler represented by formuia (1) 15 present in

a red sensitive;layer
¥ * & 4

285
e
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571 ABSTRACT

A color photographic light-sensiive material compris-
mg a support having thercon a green-sensitive silver
halide emulsion Isyer contsinng 2 magenta dye forming
coupler represented by the following general formula
o

DZ.

®Y /N'T—NH
N
Ne—ia
o %

wherem R# represents a halogen atom, a substituted or
unsubstituted l.lkyl group or a substituted or unsubst:

tuted alkoxy group; RS represents a hydrogen atom, a
halogen atom a nitro group, a substituted or unsubst

tuted alkyl group, a substituted or unsubstituted alkoxy
group or a subshtuted or unsubsututed acylamuno
group, RS represents a hydrogen atom, a halogen atom
or a mono-valent organic residue X represents a hydro

gen atom or a group capable of bemg released upon
coupling and exhibiting a two-equivalent property and
n represents an mteger from 1 to 5 and when n repre-
sents 2 or more, R4 may be the same or different, and a
red-sensitive stlver hahde emulnion layer contauting a
cyan dye forming coupler represented by the following
general formula (A1)

A—N{HCO @
{
RI~N

N
SOzR!

an

wherem A represents a cyan coupler residue, but the
NHCO group does not bond to A in the active pomtion
of A, R] represents a substituted or unsubstituted atkyl
group of & substituted or unsubstituted aryl group R2
represents hydrogen or a substituted or umsubstiiuted
alkyl group, each R3indspendently represents a hydro-
gen atom a halogen atom an alkyl group or an alkoxy
group and n represents an mteger from 1 to 3 and when
n represents 2 or more The color photographic hght
sensttive matenal provides a color image n whuch the
yellow stain at the unexposed aresa upon wrradiation of
light is prevented

19 Claims, No Drawings
L
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COLOR PHOTOGRAPHIC LIGHT-SENSITIVE
MATERIAL

FIELD OF THE INVENTION 3

The present mvention relates to a color photographic
light-sensitive material containing a coupler, and mome
particularly to a color photographic hght-sensitive
teﬂllcapnbleofprowdmgacolorlmngemwhichyel

low discoloration at the unexposed areas due to irradia- 10

tion of hght is prevented
BACKGROUND OF THE INVENTION
By the color development of a color photographic

light-sensshive material after exposure, an oxudized aro- 13

matic pnmary amne developing agent 18 reacted with a
coupler to form adye thus, & color image ia formed In
this system, a subtractive method 18 generally used for
color reproduction In accordance with such a system
blue, green and red colors are reproduced by forming 20
yellow, magenta and cyan color images which are in
complimentary relation thereto, respectively In gen
cral, acylacetamide or dibenzoylmethane type couplers
areployedforfommgyelloworcclorimngu,py

razolone, cyanoacetyl or indazolone type couplers are 25

used for formilg magenta color images, and phenol
type couplers, for example, phenolunduaphlhoh are
utilized for forming cyan color images

To produce color photographs, couplers which form

dyes are mncorporated into a developer or are present in 30

Lght-senstive photograplic emulnon layer(s). A vari
ety of 5 pyrazolone type couplers for forming magenta
color images are known Known substituents at the
3-position of the S-pyrazolone nng include an alkyl

group, an aryl group, the alkoxy groups as described in 35

US Pat. No 2,439,098, the acylammo groups as de-
scribed in US Pat. Nos 2,369,489 and 2,600,788, and
the ureido groupa as described n US Pat No.
3 558 319 and an amhino group 3-Anilino-5-pyrazolone

have often been described in the art smee 40

’ 2

upon irradation with light. These disadvantages are
particularly umun for color hght-sensthve maierial
such as color prmting papers, etc which are trradiated
with actimic rays for a long peniod of tme

In order to el:mmnate these disadvantages, it has been
proposed that the structure of the coupler per se 1
approprietely selected thereby improving the hght fast-
ness On the other hand, many methods for mproving
the light fastness using various addstives have elso been
proposed For éxample, methods in which a compound
such a3 an witravialet radiation sbsorbmg agent, a hy
droguinone denivative, a phenol denvative, or tocoph
erol,etc.lsemployedareknom Further, a compound
in which the hydroxy group in the above described
hydrogumone derivative, phenol derivative or chromean
denivative such as tocopherol 15 substituted wath an
alkoxy group, an acyloxy group, etc 8 recently pro-
posed for the purpose However, these methods using
20 such additives have & hmit For example, a relatively
large amount of the compound must be added to obtamn
sufficlent light fastness which 1s frequently accompa
nied with various disadvantages, for examples, color-
ation, change m | color hue, formation of fog, etc. due to
the compound added

SUMMARY OF THE INVENTION

An aobject of the present invention 1 to provide a
color photographic hight-sensittve material capable of
forming a color image m which yellow discoloration at
the unexposed aress due to wradmtion of light is pre-
vented

Other objecm of the present invention will become
more apparent from the detailed description of the n
vention and the examples herembelow

After various mvestigation 1t has been found that the
sbove desoribed ohjects of the present mvention can be
aclisved by comprising a support having thercon a
green-sensitive silver halide emulsion layer contaymng a

type couplers
US Pat. No 2311081 (US Pat. No. Re 22,320 was ~ D8°0fa dye forming coupler represented by the fol

sued and several improvements have been proposed
British Pat. No 956,261 disclosas that azomethine dyes
obtamed from derivahives in which the ortho pasition of

the grilino group is substituted with an alkoxy group or 45

a halogen atom have advantageous spectral absorption
for color photography in that undesired’absarption in
the red light regron is particularly Jow

Specific examples of diffasion resistant couplers

which belong to this type and are capable of bemg 30

mcorporated mio photographic emulsions ace described
mUS Pat Nos 3,930,861, 3,907 571 3,928,044 and
3,935,015, ete.

‘These couplers have the charactenstics that the unde-

sired ebsorption of magenta azometline dyes obtamed 35

upon color formation using the same in-the red light
Tegion 15 low, the cut off the mam absorption 1 good at
the longer wavelength side, and megenta color images
having a high color density are obtained because the

coloration speed 18 high Furthermore, their solubihty in 60

organic solvents having a high boiling pomnt 18 improved
s0 that, after dissclving these couplers in orgamc sol
vemts, the couplers are emnlsion dispersed 11 an aqueous
medium m the form of colloudal pariicles and then

added to emulsions. However, these couplers have the 63

disadvantages that the degree of yellow staimng at the
unexposed portion after color development processing
is lngh and this degree of yellow stamung 18 mncreased

lowing general formula 144]

R® o

) 1
O
N\
O
ok

wherein R4 represents & halogen atom a substituted or
unsubstituted alkyl group or a substituted or unsubst;
tuted alkoxy group R¥ represents a hydrogen atom, a
halogen atom, & NItTo group, 4 substituted or unsubats
tuted alkyl gmup, a substitnted or unsubstituted alkoxy
group or a substituted or unsubstituted acylamino
group RS represents & hydrogen atom, a halogen atom
or a mono-valent orgame residue; X represents a hydro-
gen atom or & group capable of being released upon
coupling and exhibiting a two-equivalent property, and
n represents an nteger from 1 to 5 and when n repre
sents 2 or more, R* may be the same or different, and a
red-sensitive silver halide emulsion layer containing a
cyan dye fonmng coupler represented by the followmng
general formula (IT)
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]
!
A Nﬂmgma). ; 8 (.:-0 R
" (4]
R1—-N 5
\ wherein R represents a hydrogen atom an alkyl group
SOR! or an aryl group, ete

wheremn A represents a cyan coupler residue but the
-——NHCO group does not bond 0 A m the active posi

tion of A, R} represents a substituted or wnsubstituted
alkyl group or & substituted or unsubstituted aryl group

R2represents hydrogen or a substituted or nnsubstituted
alkyl group, R? represents a hydrogen atom, a halogen
atom an alkyl group or an alkoxy group and n repre-
sents an wteger from 1 to 3 and when n represents 2 or
more R3 may be the same or different

DETAILED DESCRIPTION OF THE
INVENTION

In the above described general formula (T) R* repre-
sents a fiydrogen atom a halogen atom (for example, a
fluorine atom, & chlonne atom, a brorune atom, et ), an
alkyl group having 1 to 22 carbon stoms which may be
substituted or an alkoxy group having 1 to 22 prefera
bly 1 1o 15, carbon atoms which may be subshituted n
represents an intsger from 1 to 5 and when n represents
2 or more, R*may be the same or different Preferably,
R#represents a halogen atom or an alkoxy group having
1 to 15 cerbon atoms RS represents a hydrogen atom, a
halogen atom a mitro group, an alkyl group having 1 to
22 carbon atoms which may be subsistuted an alkoxy
group having | to 22 carbon atoms which may be sabst
tuted or an acylamino group which may be substituted
RS represents a hydrogen atom, a halogen atom or a
mono-valent organic residue for example, a mtro
group acarbamoy! group having up to 22 carbon atoms
which may be substituted a sulfamoyl group having up
10 22 carbon atoms which may be substituied an alkyl
succuiumido group having up to 22 carbon atoms which
may be substituted, an alkoxycarboamido group having
up to 22 carbon atoms which may be substituted an
alkoxycarboatkylamino group having up to 22 carbon
atoms which may be substituted un alkylaminoces-
boalkylamine group having up to 22 carbom atoms
which may be subatituted an aralkoxycarboalkylanino
group having up to 22 carbon atoms which may be
substituted an arylamwocarboatkylamino graup having
up o 22 carbon atoms which may be substiuted or an
aralkyaminocarboalkylammo group etc. X represents a
hydrogen atom or & group capable of being released
upon coupling and exhibiting a two-equivalent prop-
erty, for example, an alkylthio group which ymay be
mubstituted an arylihio proup which may be substituted,
an aralkylthio group which may be substituted, a group
of the formula

_s_fl:...N
S R

whercin R represents a hydrogen atom, an alkyl group

10
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aor an aryl group a pyrazolyl group which may be sub- 65

stituted an 1midazolyl group which may be substituted
8 tniazolyl group which may be substituted or a group
of the formula

In the general formula (I), R4 13 preferably a halogen
atom, R% s preferably a halogen atom and X 1s prefera
bly an alkylthio group, an arylthio group or an aral
kylthio group '

In the above described general formuila (II), A repre-
sents a cyan coupler residue, but the —NHCO group
does not bond to A in the active couplmg position of A,
R! represents s substituted or unsubstituted alkyl group
having from 1 to 22 carbon stoms or & substituted or
unaubstituted aryl group having 6 to 22 carbon atoms,
with an alky] group' being preferred, R2 represents hy
drogen or a substituted or unsubstituted alkyl group
having from 1 to 22 carbon atoms, with a hydrogen
atom and an unsubstituted alkyl group being preferred
R3 representa a hydrogen stom, a halogen atom {for
example, a fluonne:atom a chlorne atom, a bromine
stom etc) an alkyligroup having from 1 to 22 carbon
atoms (for example, a methyl group a butyl group, a
pentadecyl group etc.) or an alkoxy group having from
1 10 22 carbon atoms (for example, a methoxy group an
ethoxy group, a 2-ethyl hexyloxy group, etc ), n repre-
sents an mnteger from 1 to 3 and when n represents 2 or
more R may be the same or different

The substitnents of the alkyl groups and aryl groups
represented by R! and R2 are selected from a halogen
atom a mitro group,’a cyano group an aryl group (for
example, a phenyl group, a naphthyl proup, etc), an
alkoxy group (for example, a methoxy group an ethoxy
group cic) an aryloxy group (for example a pheny
loxy group, a naphthyloxy group etc), a carboxy
group an alkylcarbonyl gronp (for example, an acetyl
group, a tetradecanoyl group, etc), an arylcarbonyl
group {for cxample ‘a benzoy] group, etc ), an alkoxy
carbonyl group (for example a methoxycarbonyl
Broup, a beazyloxycarbonyl group, et ) an aryloxycar
bonyl group (for example a phenyloxycarbonyl group,
a p-tolylaxycarbonyl group, etc ), an ecyloxy group (for
example, an acetyloxy group a tetradecanoyloxy
group etc), a sulfamoy! group (for example, an N
ethylsulfamoyl group, an N-octadecylsulfamoy] group,
eic) a carbamoyl group (for example an N-ethylcar
bamoyl group an N methyl N-dodecylcarbamoyl
group etc) ab acylamino group (for example an
acetylammno group j a benzamudo group etc) a
discylamino group (for example, a succimmado group, a
hydantoinyl group etc) a urerdo group (for example, a
meihyl ureido group, a phenylurerdo group etc) an
arylamino group (for example, a (4-methoxyphenyl
Jamino group, etc ), an N-alkylamimo group (for exam
ple an N methylamlino group an N butylamhao
group etc) an N acylambno group (for example, an
N-acetylamlino grouip, an N inchloreacetylaniling
group, etc)} a hydroxy group, and a mercapto group,
etc. When an alkyl group 1s substituted with a finorne
atom, the group may be the so-called polyfluoroalkyl
group

Examples of R! thclude a methyl group, 8 butyl

group, a methoxyethyl group, a dodecyl group, a phe- s
noxyprapyl group a p-chlorophenoxybutyl group a -~

p tolyl group a p-dodecylphenyl group, a p-cllloroghe-’
nyl group and a naphthyl group Examples of R?
C

s
/-
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