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PHOTOGRAPHIC ELEMENTS
CONTAINING BALLASTED COUPLERS

This invention relates to photographic ele-
ments containing ballasted couplers.

Images are commonly obtained in the photo-
graphic art by a coupling reaction between the devel-
opment product of a silver halide developing agent
(i.e., oxidized aromatic primary amino developing
agent) and a color forming compound commonly referred
to as & coupler. The dyes produced by coupling are
indoaniline, azomethine, indamine or indophenol dyes,
Gepending upon the chemical composition of the coup-
ler and the developing agent. The subtractive pro-
cess of ‘color formation is ordinarily empioyed in
multicolor photographic elements and the resulting
image dyes are usually cyan, magenta and yellow dyes
which are formed in or adjacent silver halide layers
sensitive to radiation complementary to the radiation
absorbed by the image dye; i.e, silver halide emul-
sions sensitive to red, green and blue radiation.

Since this 1s a mature arxrt, the patent and
technical literature is replete with references to
compounds which can be used as ewuplars for the for-
mation of photographic images. Preferred couplers
which form cyan dyes upon reaction with oxidized
color developing agents are phenols and naphthols.
Representative couplers are described in the follow-
ing patents and publications: U.S. Patents
2,772,162; 2,895,826; 3,002,836; 3,034,892;
2,474,293; 2,423,730; 2,367,531; 3,041,236 and
"Farbkuppler-ein Literaturubersicht," published in
Agfa Mitteilungen, Band 1I, pp. 156-175 (1961).

Preferred couplers which form magenta dyes
upon reaction with oxidized color developing agent
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are pyrazolones, pyrazolotriazclas, pyrazcichamzi-
midazoles and indazolones. Represantative couplers
are described in such patents and publications as
U.S. Patents 2,600,788; 2,369,489; 2,343,703;
2,311,082; 2,573,801; 3,152,896; 3,519,429;
3,061,432; 2,062,653; 3,725,067; 2,508,573 and
"Farbkuppler-eine Literaturubersicht,” published in
Agfa Mitteilungen, Bend II, pp. 126-136 (13%61).

Couplzre which form yellow dyes upon reac-
tion with oxidized color dewveloping agent are
acylacetanilides such as benzoylacetanilides and
pivalylacatarilides. Representativs coupiers are de-
scribed ia the fellowing patents and publications:
U.5. Patentsz 7,575,057, 2,407,210 3,285,506,
2,298,443: 3,042 194; 3,447,928 and ''Farbkuppler-~
eine Literaturubersicht," oublished ia Agfa Mitteil-
ungen, Band II, pp. 112-126 {1961).

Also known are couplers which form black or
neutral dves upon reaction with oxidized color devel-
oping agent. Representative couplers are resor-
cinols and m-aminophenols such as are described in
U.S. Patents 1,939,231; 2,181,944; 2,333,106;
4,126,461, German OLS 2,644,194 and German OLS
2,650,764. '

Alse known are compounds wiich react with
oxidized color developing agent in “he same way as
couplers but which do not yield a dye. Such cum-
pounds are employed to modify the photographic image
by competing with dys-forming ccuplar for oxidized
color developing agent or by releasing s photographic
reagent, such as a development Inhibitor, =235 a result
of the coupling reaction. While many such compounds
are not commonly referred to as couplers, it is
convenient to consider them as such in view of the
similarities in the ways they and couplers react
during photographic processing. For the purposes of
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the present invention, they are considered couplers.
Representative couplers are described in such patents
and published patent applications as U.S. Patents
3,632,345; 3,928,041; 3,938,996; 3,558,993;
3,961,959; 4,010,035; 4,029,503; 4,046,574,
4,049,455; 4,052,213; 4,063,950; 4,075,021;
4,121,934; 4,157,916; 4,171,223; 4,186,012 and
4,187,110; U.K. Fatent Specifications 1,445,797;
1,504,094; 1,536,341 and 2,032,914A;: German OLS's
2,448,063; 2,552,505; 2,610,546 and 2,617,310; and
Belgian Patent 839,083.

When intended for “dncorporation in photo-
graphic elements, couplers are commonly dispersed
therein with the aid of a high boiling organic sol-
vent, referred to as a coupler solvent. Couplers ar:
rendered nondiffusibie in photographic elements, and
compatible with coupler solvents, by including in the
coupler molecule a group referred to as a ballast

~group. This group is located on the coupler in a

position other than the coupling position and impart
to the coupler sufficient bulk to render the coupler
nondiffusible in the element as coated and during
processing. It will be appreciated that the size and

. nature of the ballast group will depend upon the bulk

of the unballested coupler and the presence of other
substituents on the coupler.

Although numerous couplers are known in-the
art, there is a continuing problem to improve, or op-
timize for particular applications, many properties
of the coupler and the resultant dye.

It is an object of this invention to provide
novel photographic elements that contain couplers
that have improved stability, reactivity and compat-
ibility with other components in the photographic
element, the dyes derived from such couplers having
efficient light absorption and good stability and hue.
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.Suah éan be sccomplishied by & photeographic
element comprising & support, a photographic silver
halide emulsion and a nondiffusible photographic
coupler which reacts with oxidized color developing
agent to give a compound which may or may not be an
image dya, characterized in that the coupler contains
attached to a position other than the coupling
position a ballast terminated with a hydroxyphenyl-
sulfonyl group or a hydroxyphenylsulfinyl group.

The coupling group of the couplers used in
the photegraphic eiements of the invention csn be any
coupling group known or used in the art to form a
colored or colowless reaction product with cxidized
color developing agent. Thz bsllast groﬁp of the
couplers used in the invention can be any ballast, or
portion thereof, which iIs terminated with a2 hvdre-
xyphenylsulfonyl or hydroxyphenylsulfinyl group.

Preferred couplers used in the invention
have the structural formula:

N

* (OH) q

I COUP-L-S(C)P-~

7 N\

v e

where:

COUP represents a coupling gfoup;

p is 1 or 2;

q is 1 to 3; and

L s & direct iinkage (i.e., a covalent
bond) or a bivalent linking grocup. ,

The coupling group represented Ly COUP can
be any coupling group commonly used in photographic
elements. The remainder of the molecule shown in
tormula I can be joined to the coupling group at any
position, other than the coupling position, where
ballast groups commonly are joined. The coupling
position of the coupling group can be unsubstituted,
or substituted with a coupling off group which can
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modify the equivalency of the coupler, its reactiv-
ity, its dispersibility or which, upon release from
the coupler, interacts with other components of the
element. The coupling group can include substituents
in other positions.

The bivalent linking group represented by L
can be any of the groups found in ballast groups,
such as alkylene of 1 to 10 carbon atoms, arylene of
6 to 10 carbon atoms, heterocyclene of 5 to 10 carbon
atoms, oxygen, sulfur, amino, amido. sulfonamido,
carbamoyl, sulfamoyl, and combinations of such link-
ing groups, e.g., alkarylene, aralkylene,
aminoarylene, aminoalkylene, amidoarylene, amido-
alkylene, ureido, alkarylamido, amidoarylsulfamoyl,'
aminoarylamido and aminoarylsulfamoylalkyl.

Other preferred couplers used in the inven-
tion have the structural formula:
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s x
AN

RS
°

COUB- (L} L3l = soz--g. X

11
OH

where:
COU? is &s defined above;

1, m and n are each individusally 0 or 1;
L' represents z bivalent group sslected from

-N S0. "' %
B2 and z H

1? represents_a bivalent group selected from

o
1 | )
-N-C-CH-, =502 -N-CH: -CH- and 'C'ﬁ‘CHZ'%H"

R R R! 1{3 Rl g3
L} represents a bivalent group selected from

AN %
—Q I . — Gz — : 3
25 p- \, -}\ , S et X, _}\N- and Il

| R

R' and R’ are each individually hydro-
gen, alkyl of 1 to 20 carbon atoms or aryl of 6 to 20

30 carbon atoms;
R?* is hydrogen or one or more halogen,

alkyl or alkoxy substituents;

35
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Q is -C- or—éOz;

r i 0 or 1; and

s is 0 to 10.

Particularly preferred couplers used in the
invention have the structural formula:

- ’,“ v, --o/.‘.\o ./".\J
I COUP-L -C?~0 \.-./ -50; ~ §,_3ﬁ\
R OH
where:
L' represents a bivalent group selected
from
-0
L
"NHC‘ = ’
— Ear &C zis .g ';. 8 ’
* “NHC-
RZ
TN, 0
NN
1. HHC- :
72
R}
N !
-NH-+{ +>'-S‘02N'-C"ﬁ¢- . and
RZ

COUP, R', R*, R}, x, r and s are as
defined above.
In an especially preferred embodiment, the
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hydroxy group ian structural fermulae II aad III is in
the para position.

In the above structural formulae the alkyl,
alkylene, aryl, arylene and heterocyciene groups can
be unsubstituted or substituted with one or more
groups such as halogen, nitro, amino, carboxy, ailkyl.
alkoxy, aryl, aryloxy, heterocyclyl, carbamoyl,
anido, sulfamcyl and sulfonamido. ’

As indicated above, commo: yellow dye-form-
ing couplers are acylacetanilides such as pivalylace-
tanilides and benzoylacetanilides. Commor magenfa
dve-forming couplers are pyvrazolones, pyrazolotri-
azoles, pyrazolcbenzimidazoles and indazolones. Com-
mon cyar dva-forming ccuplers are phanols and naphath-
ols, cormon neutral dye-formirng couplsrs are resor-
cinols =nd m-aminophencls. Common norn=-dya-Fformierg
couplers are acyclic.ard cyclic compounds in which
the active position, corresponding to the ccupling
position, is adiacent to or in conjugation with 2
carbonyl group or an imino group, such as a- or
Y=-substituted ketones or imines, e.g. cyclopen~
tanones, cyclohexanones, indanones, indanoimines,
oxyindoles and oxazolinones. These couplers can form
the éoupling group COUP in the above formulae.
Structures of representative coupliing groups are
shown below. In these structures Z tepresents hidr>-
gen or a coupiing¥6ff group and ths unsatisiied bond,
or bonde, iadicates the preferred position, or posi-
tions, at which there can be attached the remainder
of the molecule shown in the above structur=e; it
being recognized that the coupling group can contain
other substituents. Typical suiteble coupling groups
that can be used in the photographic elements of the
invention are set out below.

Cyan dye-forming coupling groups:
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Yellow dve~forming coupling groups:

C C
eme M I N
;ﬁ{ ‘4'-C -CH- CNH-'\.;>i\
Z

0 0

li i /’ "’\

- - ] s .
(CHz)5C-C cH-CNE=-{ | Nt

Z

Non-dye-forming coupling groups:

0
I
A
P dw)
' n n=1,2 s
C
1
"%Z \Ii;zéﬁz) n=12 |,
N\ 7 2/n
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Neutral dye-forming coupling groups:

o
'/. ..\.
N, 7 >
Z om
» B./OH
-./ \.
N, L7
Z om .

Specific couplers used in the invention,
which are shown below, contain ballasts of general
structures B! through B®, where Y is -OH.

0 B: R® = CyHy-r
| /I --\ /' .1\ -
~CCRO- Ve =50, -+ e-Y B2: R® = CoH-r
| i:- -o;; \o -a¢ te '
R?' ’ '33 b4 P\s = C;szs"'i}
0 B
i RN PARNEN
. 3 - e «NES -d » W
CORO={ 3+ -MSC: =+ e -¥
CioHoy -n
KCH, CHO /o =e N SO /o go\ . Bs
EIVIN - ¢ o -e ¢ =3
NCH CHO=\, 7" 3%y, .7

CHs C1 [} H;v, 1 =D

® a8 * <0
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/2'_5_\ Bs
-S02 -'< >' 4

Cyan dye-forming couplers used in the invention
include the following; the group Y in B2,33 and 54
being -OH:

OH
! NHR®
LN
| {
. o\ .
R?NH/ ‘;/
yA
Coupler No. R Rs yA
c-1 n-CsH; CO-  -B? ' -H
c-2 B>~ -COCsHy-n -H
c-3 B’ - - =COCFs -H
C-4 B - -COC3 F7 -n -H
c-5 B2 - -co--'\(\’ ; -C1
c-6 B - -co--gg ; -C1
c-7 B? - -CO --\<\. } -CN -H
c-8 B - -CONH-°<' -.;- -CN -H
c-9 B? - | -CONH-+{ N, -S0:NHC.Hs-n -H
N, L7
RN
c-10 B2 - -CONH-\. _/- . -H
\sozNH--g }
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Coupler No. Rs Z
* WMo
c-11 B? - -CONH-°<. .>- . -OCsHs
N / N
SO NH~{ )
] 2 _ _ -./. '0\' -
c-12 B CONH-+{ H
NS0, NHC, Hs -n
. ) . '/o = =
C-13 L -CONH-+{ _}- - OCH;
\S(Jz NHC, HS =0
. . /. '.\
A B - . -coNH-\. _/‘- -0Cg H.
N §0, NHE, Hy -n
.18 Rr2 . -Cn—o/’“.\o -C-'
.’ o - ~ \G -./ * =
NSO M-l
] B l - . . > z.\. -
£-16 & co-{. ) - OCe Hs
N80, NE-e{ e
. X 3 / B.\
ES "’5.7 B‘ - -Cn”'\. -./" . "'Cl
AN < 7~ AN
NHSU—+{ -
- : I AN o
C-18 B - Lo 7 L ~0C, Ks
N e / N
NHSOZ_'\ ¢.
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Cc-19

c-20

C-21

c-22

c-23

C-24

C-25

C-26

c-27

B -

BZ -

B2 -

B -

B2 -

e

"0C5 Hs

-OCcE:

'005 H,

"OCs H:_-.,

"OCG Hs

00\ LA -
. ONESO—{
/. .3\
-CO'.\. -.‘/' -NHSOZ CHS
/l -.\\
-CO-.\. “./o
“NNHSO, CH:
VRN VAR
-CO-.\. -./a ’NHSOZ 90\' -.{%a
P2REAN
R NP
} N\ C00C, Hs
L 3 ’.\ /
-Co-o\. -./a -g-o\
\COOH
Ed ‘.\
-Co-c\. ./o
) ™ OCOCH;
/C "\ / =
“CO N\, LA -0\ L
NoH
-CO-- ;u
“NHCO--{

\n \C
/' ’CCais

"DCe Hg

"OCs Hs
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C-28

COCH;
OH
W\.,/,l\./NHRS
Rbli\/.‘
.
2
Coupler No. RS R® W YA
29 CHy - =P -H -H
.30 Hs - -2 -H -H
oy CoHs - -B? -Ci ~-Cl

Mag.nte dyé.forming couplers used in the

invenvion include the fullowing, the gioup Y in

B2 or B3 peing Ci:
Cuunler No. Z
n-1 nZMH\ . -H
ELNAN
{ b N , \
AN \ VAN o /1\ '
M-2 ) AL N RN
/9 -‘\‘- s =0
o Z N<CGH5
I‘-ﬁn3 C]\n{i.\s/‘C]' "H
* oo N |
X, 7 1( e - NHB?
i S e
c1 & Nz
fv.a& * Re
B2NH-+7 e =COGCH; CN
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3
N ‘/b.
75N a” N
-7 F Ny
N7 N\
77 P
Z H
Coupler No. R7 R® Z
' PN ,
M=-5 CH3 - ‘(CHz )2 "'\. ,.,//’ ‘NHBZ -Cl
M-6 CH; = «(CH; ), e-g. ; ~NHB? -0C, Hs
M-7 CHs - -SCH, CH, '°<., _‘;- -NEB? -Cl
[} -P\\ -
M-8 CH; -  -{CH: ) ~-<. o -H
M- CH; - " -Ci
mM=-10 CHa - n '-SC7 hg 5 =N
/I\
M-11 CH; - " 5.7 ?&‘.
Y
Cs Hs
M-12 CH; OCH, - n -cl
1"1-13 CHg - " 'OCG Hs
M-14 CH; - l -5CH, Ch, N(CH: )
. N,
¥-15 CH; - L -0
NicocH;
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Coupler No. R? R®
/. -.\. _
M-16 CH; - t -o--\ ; OCH;
N c/. 8.\' .
M-17 CH; - " 0. )" SO, CHs
/ .l\. )
¥-18 CH; - " -o--\ ; COCH
' /9 -‘\“ } -
M-16 CH, - L -o--\\\_ ; COOC, Hs
%20 CHs - " 'C"_'Q, ) ~Cizles-n
-21 CHs - N -H
- ./
* ~*" N NHB?
= C: Hs .
N N
7 N, o wCue”
M=22 CHy=  ={ Je-CoBe =S C @
T Hs “NEB? l(cs H,
=23 CH; - ik -H
-1
M=24 CH; ~ i ct
BsC; NHB?
M=25 CH; - -] el -C1
& z-\
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$3 e 5
5B C\ // ~ ."’R
?H \om/w% o
. me \. =¥ o wme
- o/ \‘o . S 9/ \o -
M-26 N7 ‘*-{ f_‘; B s CH,
_h £ H, ¢ “NHB
NN
§ N
ﬂ-m—i\./
i
RE .  C1
NLZ\,/
0N Q..
\o/ \r( \0 - —o’/ \o - -
' - L2 -0/ NH "*9 -.% m
Coupler No. R® R R Z
M-27 - cl- ~H “NRB® -H
M-28 cl- -H -NHB? -4
¥-29 ¢1- -H -NHB? -5C, By -1
M-30 C1- -H ~NHE? -5Cglg
T\"If\
. Y}
M-31 cl- -H -NHEB® -3-4/1 %
\N/
~
CeHs
M-32  (CH; ):NSO,-  -50,B° -H -H
M=-33 B2 NH- -Ccl -H -H
M-34 B2NH- -SO,NHCH, -H " -H
M-35 B NH-  -SO,N(CHy), -H -H
M-36 B*NH- -SO,N(CHz), -H -H
M=-37 B?ONH- -S0,N(CH;), .-H -H
or

B2 N(OH) -
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N\, 7 .
M-38 N N7
Cl ¢ NHB?
| , COOK
3_.\
(CHs )s -::ccacomi--{ S
i s me
0 N ooor
Cl\_/\./Cl c
(I ﬂ\ N. ..
“‘\Q./ N .o -./ \.
M-39 : b(.,./ NH g
- 4 NNuB?
|
7N 50
i
N,/

Vellow dye-forming couplers used in the
invention dr-lude the following, the group Y in Bl,

p% op RO heing .-OH:

O;O Vk

i il ¢ me

AN
o ~ b J ~e <
(CE3 ), .,Clc-.Cl\H N, L
z “NHK ¢
Coupler No. W R! 2 ) Z .
Y-1 ci- B6 =0 < m\"-b"\?- -—‘/. -.\-“--‘FCH C -k
- X - "‘_}\ :’/’ 2 BN % i ‘5
Y2 ci- _pl coed N s0n N on
- ‘\9 -o“// i ® wn’
a2 +=o » e
1 /7 ™ / KN
=2 f -2 -0= w30 -0H
X \\. -'5"’ 7:: “‘\"o -n;l.
’) '0 ‘.\ /O ’.\
5 - Y s ‘ Yo _OE
Y-4 Ci -B -O-\‘ ‘#q.«»O?-—- \. 7 -0
Y-5 ci- -B“ ' -t
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Coupler No. W R Z 7 z
9 /’ ﬂﬂ\ /, ‘.\
Y = Y e R= O s n . 'Y
¥=-5 CH; © B U \%' -.y-Suz__X. -.'//,

-Q_,CONHCH, CB, OH
v
N

- v - 2 ™

Y-7 Cl -B ] ”./
_Q\ /CONHCH2CH20H

v, _ 2 PN

Y-8 CH: 0 -B e\‘ /

Noncolor forming couplers used in the in-
vention inciude the following:

. 0
R"" .“ s xe
NAWAN < S
! i.l . -&‘ & w3’
AN »--1(
| P

Coupler No. R! S _R®
U-1 5% NH- H-
U-2 H- FERE-

Couplers used in the invention can be pre-
pared by attaching a blocked hydroxyphenylsulfonyl
or blocked hydroxyphenylsuifinyl group directly to
the coupling group or by attaching such & group to
the remainder of the ballast grcup after which the
ballast group is attached to the coupling grcup.
Thereafzer the blocking group is removed. Conven-
tional condemsation reactions can be =zmployed in
joining the various groups which ultimately form the
coupler. TFor many of the couplers used in the inven-
tion it is convenient to provide the hydroxyphenyl-
sulfonyl group using a 4,4 _gulfonyldiphenol mono
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ether (e.g. benzyl ether) or mono ester (e.g. acetyl
ester.) Conventional reaction techniques can be
empioyed to attach such a compound to the remainder
of the ballast group &nd the thus formed ballast
group to the coupling group. Thereafter, the
blocking group can be removed by hydrogenation (in
the case of the ether) or alkaline hydrolysis (in the
case of an ester). When the coupler, or the
remainder of the ballast group, has an amino group
available for reaction, it is convenient to react
that amino group with a biocked hydroxybenzene-
sulfonyl chloride after which the blocking group is
removed.

The couplers used in the invention can be
used in the ways and ior the purposes that nondif-
fusibsie couplers are used in the photographic art.

Typically, the couplers are incorporated in
silver nalide emulsions and'thg enulsions coated on a
support to form the photographic elements of the in-
vention. Alternatively, the couplers can be incor-
porated in photographic layers adjacent & silver
hailide emulsion layer where, during deveiopment, the
coupler wil' be in wesetive association with develop-
ment products such as oxidized coliox developing
agent. Thus, a5 used herein, the tevm ‘'asscciated
~herewith' siguifies that the couplex is in the sil-
ve, halide emulsicn or in an adjacent location where,
Jduring processing, i1t wili come into rTeacrive associ-
crion wich silver nalide gevelopmen: products.

The photographic elements ci the invention
zar be single colcr etements cor multicoluy elemecuts.
mulvicoior eiemencs conmtain adye imags-Io:ming uaits
sensitive to each 0% the fhree primasy regions ¢i the
spectrux. Each uni:i can be copprisea cf & single
emulsion layer or of multiple emuisicn layers se=insi-

@

tive “oc a given region 2f thie spectwuxn. The lsyers
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wneiuaing the .avers

-

(’;

identified hereafter by the term

the image-forming units, can be arranged in wvarious
orders as known in the grt. In an slternative for-
mat, the emulsions sensitive to each of the three

can be disposed as a
singlie segmented 1ayet, e.g., as by the uge cf micro-
Patent 881,513,

A typical multicoloy photographic element of
the invention

primary vregions of the spectrum
vesgsels as described in Belgilan

comprises a support besring cran dye

image-iorwing unit comprised of at ieast ed-gen-

ohe

3

3itive silver halide emulsion laver having azscciazed
therewith at least one cyan dye-forming couplar, a
magenta dyve Image-forming uanlt comprising at least
one green-seusitive silver halide emulsion lay

ing assoclatad therewith at leszt one magant
T

b

[ TR (7]
g &

o

L]

-t
.-u«

comprising at least cne blue-sensitive ;i3v-f ]
emulsion layer having agsociated therawith st least
one yellow dye-forming couplzar, at least one of the
ccuplers in the element being a coupler as dessribed
above. The element can contain additional layers,
such as filter layers, interlayers, overcoat lavers,
subbing layers, and the iike.
In the
terials for use

following discussion ot suitablie ma-
in the emulsions used ia the inven-
will be made to Researc

tion, reference *h Disclosurse
Item 17643.

- s

December 1973, This publication will be
] "Resesarcn Disclosure.”

The silver halide emulsions emploved in the
photographic elements of this invention can be

negative-working or positive-working. Suizable squl-

either

sions and their preparation are described in Research
Disclosure! Sections I and II and the publications
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cited therein. Suitable vehicles for the emulsion
layers and other layers of elements of this invention
are described in Research Disclosure Section IX and
the publications cited therein. '

In addition to the couplers used in the in-
veniion, additional couplers as described in Research
Discliosure Section VII, paragraphs D, E, F and G and
the publications cited therein can be used. These
counlers can be inrorporated in the elements and
emulsions as described in Research Disclosure Section
VI narsgraph C and the publications cifed therein.

The photographic elements of this invention
or individusl layers thereof, can contain brighteners
{see Research Disclosure Section V), antifoggants anc
stabilizers (see Research Disclosure Section VI),
antistain agents and image dye stabilizer (see Re-
sz2arch Disclosure Section VI1I, paragraphs 1 and J),
light absorping and séattering materials {see Re-
search Disclosure Sectlon VIII), hardeners (s2e Re-
search Disclosure Section XI), plasticizers and lub-
ricants {see Research Disclosure Section XII), anti-
static agents (see Recesarch Disclosure Section XIIl),
satting agents {se= Research Disclosure Section XVI)
and developwent modifiers {see Ressarch Risclosure
Section XXI).

" The photograrhic elements of the invention
~an be coatdd on a variety of supports as described
1in Research Disclosura Seanrion XVII ancé the refer-
eances described therein.

' Photographic elements of the invention can
»e 2¥posed to actinic radiation; typically in the
visible region of the spectrum, to form a latent
image as described in Kesearch Disclosure Secticn
AVIII and then processed o form a visible dye image
as described in Research Uiscliosure Section X1X.
Processing to form & vigitle dye fmage includes the
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step oi concacting the element with & coilor develop-
ing agent tvo reduce developable silver halide and
oxidize the color develcping sgent. Oxidized color
developing agent in turn reacts with the coupler to
yield & dye.

Preferred color dsvelopiag agents are
p-phenylene diamines. Especially praferred are
4-amino-N,N-diethyl-aniline hydrochloride, 4-amino-
3-methyi-N,¥-diethylanilianz hydrochloride, 4-amino-
3-pethyl~N-ethyl=N-g - {methanesul fonanmido) ethylani-
line suifate hydrate, S~sauino-3-meithyl-N~ethyl u-

B -hydroxyethyianiline sulfate, éwamino-3=8-
{methanesulfonanido)ethyl-N,N-diethyl~aniline hydro-
chloride and 4-amino=-N-sthyl-N-(2-methoxy ethyl)-m-
toluidine di-p-toluene sulfonic acid.

With negative working silver halide this
processing step leads to a negative image. To obtain
a positive (or *eversal) image, this step can be pre-
ceded by'developing exposed silver halide with a
non-chromogenic developing agent without forming a
dye, and then uniformly fogging the element to render
unexposed silver halide developable. Alterustively,
a direct positive emulsion can be emplcyad to obtain
a positive imege.

Development is folicwed by the conventional
steps of bleaching and fixing, or bleach~fizing. to
remove silver and silver halide, washing &nd drying.

The following examples are included for a
further understanding of this inventiomn.

Preparative Example 1

Preparation of Ballast Group Intermediate
B? Cl, where Y = 0Bz (Bz is benzyl)
To a solution of 90 g (0.31 mol) methyl
2-bromododecancate and 104.4 g (0.31 mol) 4,4'-sulfo-
nyldiphenol monobenzyl ether in 0.35 L dry acetone
were added 1 ¢ sodium iodide and 214.2 g (1.53 mol)

=
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potassium carbonate. After refluxing the mixture 20
L, solids were removed by filtration and the filtrate
concentrated to a waxy solid. Recrystallization from
methanol gave a white solid (B*0OCH;, Y = OBz),

mp 73-75°C, with the correct elemental analysis and
expected NMR spectrum. A solution of 120 g (0.21
xcl) of this product in 0.8 L dimethylformamide was
added with stirring to 0.5 L of 2.3 M aqueocus po-
tassium hydroxide solution., water was added and the
cloudy solution stirred 0.5 h before pouring into
~¢idic dce-water. The resulting solid was collected,
dissolved in dichloromethane, and the solution
washed, dried over magnesium sulfate, and concen-
trated. Recrystallization from acetonitrile yieided
A7 g white solid (B*0H, Y = OBz), mp 119-121°C,

with the expected NMR spectrum and elemental analy-
zis. This acid was converted to the acid chloride by
digsolving 67 g (0.12 mol) in 0.4 L thionyl chloride
and stirring 5 h. Excess thionyl chloride was re-
moved under vacuum and the product recrystallized
from drv acetonitrile to give a white solid (B2Cl,

Y = OBz}, mp 84-85°C, with the expected NMR spectrum
and elemental enalysis.

Preparative Example 2

Preparation of Ballast Group Intermediste
B°Cl, where ¥ = OAc
A solution of 455 g {0.82 mol),
B OCH; , ¥ = 0Bz in 1.6 L tetrahydrotfuran and
J.4 L acetic acid was hydrogenﬁted 12 h at 50 psi and
36°C over 45 g 5% palladium on charcoal catalyst.
The catalyst was removed by filtration and the con-
centrated filtrate drowned in water. An ethyl
acetate solution of resulting white soiid was washed,

dried, concentratea., and the product recrystalilized
from acetonitrile to give 340 g (0.74 mol) white
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soilid (B°CCH;, ¥ = OH), mp 63-65°C with the ex-
pected elemental analysis. Hydrolysis of this ester
was accomplished by slowly adding an aqueous solution
containing 4C g (1 mol) sodium hydroxide to & stirred
solution of the ester in 1 L dimethyliformamide, stir-
Ting 2 h then pouring into acidified ics-water. The
resulting gummy solid dissolved in ethyl acetste was
washed with dilute hydrochloric acid, dried, and con-
centrated. Recrystaliization from acetonitrile
yielded a white solid {B°OH, Y = CH), mp

116-117°C. This phenolic acid was acetylated by ais-
solving in 70 mL acetic anhydride and 7 mL concen-
trated surfuric acid, stirring 30 minutes at 20°C.,
then on a steam bath for 30 minutes, cooling, and
pouring into 8 L water. The product was recrystali-
ized from methanol to give a white solid (B°CH, Y =
OAc), mp 73-75°C. Refluxing 35 g (0.07 mol) of this
acid in excess thionyl éﬁloride for 5 h and concen-
trating yielded a colorless oil, which on trituration
in ligroin gave 22 g white solid (B*Cl, Y = CAc),

mp 66-69°C.

Preparative Example 3:

Preparation of Baliast Group Intermediate
8'Cl, where Y = 0Bz

The procedural steps were similar to those
for preparation of B?Cl in Preparative Lxample 1,
except that ethyl 2-bromotetradecanocate was ithe
starting matsrial. Intermediates included white
solids B*OCH.CHs, Y = OBz (mp 55-61°C):
B°OH, Y = OBz (mp 117-118°C); and B°Cl, Y = CBz
(mp 81-84°C).

Preparative Example 4

Preparation of Ballast Group Intermediate
B! Cl where Y = OBz
The procedural steps were similar to those

for preparation of B*Cl in Preparative Example 1,
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except that ethyl 2-bromcbutyrate was the starting
material. Intermediates included white solids
B'OCH:CHs, Y = OBz (mp 102-105°C); B'CH,

Y = 0Bz (mp 147.5-148.5°C); and B8!Cl, Y = OBz

{mp 40°C).

Preparative Example 5

Preparation of Ballast Intermediate
B3*'Cl where Y = OBz

A solution of 10.2 g (0.029 mel) methyl 2-p-
nitrophenoxy)dodecanoate in 100 mL tetrahydrofuran
was gshaken 6 h under 40 psi hydrogen in the presence
of 0.7 g 10% palladium on charcocal catal&st to reduce
the nitro group. Then 6.3 mL (0.04 mol) N,N-di-
methylaniline and 8.2 g (0.029 mol) p-benzyloxy-
benzenesulfonyl chloride were added and the mixtuze
stirred 15 hours at 20°C. The catalyst was removed
by filtration and the filtrate poured into cold
dilute hydrochloric acid. Ethyl acetate extraction,

washing, drying, concentration, and purification
through silica gel yielded 14 g colorless oil
(B*OCHs, Y = OBz). This was dissolved in 60 mL
tetrahydrofuran and 40 mL methanol, stirred 0.5 k
with 20 mL aqueous sodium hydroxide solution and
poured into cold dilute hydrochloric acid. Ethyl
acetate extraction, washing, drying, concentraticn,
ligroin trituration yielded 12 g white crystals
(B*CH, Y = OBz), mp 100-101°C, with the correct
elemental analysis. To a stirred solution of 10 g
(0.018 mol) of this acid in 50 ml tetrahydrofuran was
added 1.8 mL (0.022 mol) oxalyl chloride and 5 drops
dimethyl formamide. After 1.5 h concentration gave
0.018 mol of brown oil B*Cl, Y = OBz.
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Preparative Example 6
Preparation of Ballast Intermediate
B°H-HC1 where Y = OH

To a solution of 24 g (0.043 mol) acid chloride
BT C1l, Y=0Bz in 400 mL tetrahydrofuran was added a

407 aqueous solution containing 10 g (0.125 mol)
methylamine. After 0.5 h stirring, the mixture was
poured over acidified ice-water, exi acted wich
diethyl ether, and the organic layer washed, dried,

2

and concentrated to yleld, after further purification
on & 50:50 silica gel/Fluorisil (trade mark) column,
clear colorless oil (BZNHCHB, Y = 0Bz). Reduction
was accomplished by refluxing-16 g (0.029 mol) of
this amide product and 16 mL 2 M borane-methyl sul-

m

fide complex in 400 ml tetrahydrofuran for 3 h. The
cooled reaction mixture was slowly acidified with 50%
hydrochloric acid solution, then extracted with di-
ethyl ether. Acidification and concentration of the
washed and dried organic layer gave 14 g of white
socilid (B°H-HCl, Y = OH).

Final steps 4in the synthetis of couplers
used in this invention gererslly involved tha attach-
ment of the ballast group and the removal of the
bailast blocking group, if any. TFor example, in
Scheme I an amino-substituted coupliing group,
COUP-NH2, is allowed to resact with an acig
chioride ballast gtoup and the resulting intermediate
iz converted to the desir=d coupler by hydrogenation
to remove the benzyl group.
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Scheme 1

(n =0, 1)

(v

COUPNH_ + cx%&*@}-iw 50;'\\,'_:}‘”. Ve
i

FN ' = P9
10 0 9= (H) 50_———g WeOCH =2
v ’1’% o) Net? 7

/O:D
com—uﬂgzm-o »- (NH) sog-%’_.

i5
Where the blocking group is acetyl, as in
Scheme II, it is removed by alkaline hydrolysis:
Scheme II
20

COLP-NH, + cn{ggﬂo- "9,‘,’5% \‘ /
) 25 l' n=0,]}

ww—n»{-@gg@-};-so;-@-ocoma

30 mup-w-(—gg L /}-so :}

35 Alternatively, if the coupler is substitutea
with an acidic function, a ballast group containing
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an amine function may be attached according to Scheme
Iil:
Scheme III

S
(CP=30_F + CH_ 2&&4 o-a"-‘ )e F _’/»
|
P50 _CH ggjoca }a 50, ;-Cra
10
Preparative Example 7: -
15 Preparation of Coupler £-8 by Scheme I
) A suspension of 5.4 g {0.018 mol} 2-(p-cyan~
ophenylureido)-5-nitrophenol in 200 ml tetrshydro-
furan was shaken overﬁight under 40 psi hydrogen with
1.¢ 10% paliadium on charcoal cataiyst and 0.3 =L
20 scetic scid. Then §.018 mol of the acid chloride
B* 1 prepared in Praparative Exanmprle 5 and 6.8 ml
Zimerhylaniline were added under nitrogen &nd the
mizture stirred §.5 h before removing the catslyst b
filcration and pouring the filtrate into cold dilute
25 hydreochloric acid. Ethyl scetate extraction, wash-

ing, orying, concentretion, and crystailization from
acetonitrile yielded 10.2 g of the pale white solid
b2nzyi ether of the desired coupler. A solution cof
rhis product in 1860 ml tetrahydrofuran was shaken tor
30 i3 hours under 40 psi hydrogen with 2.5 g 10% pallia-
gium on charcoal catalyst and 0.5 ml scetic acid.
The catalyst was removed by f{iitrstion and the reduc-
tion product concentrated and crystallized from ace-

3

tonitvile to give 6.1 g white solid coupler C-8, mp

O

i
35 103-1067C, with an intrared spectrum and elemental
gnalysis consistent with the desired structure.
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Preparative Example 8:

Preparation of Coupler M-28 by Scheme TI
A solution of 50 g {(0.115 mol) 3-{2~chloro-~
S5-nitroanilino)~1-(2,4,6~trichlorophenyl)-2-pyrazniin-~- -

3-one in dimnethylformamide and tetrahydrofuran was

reduced with 35 psi hydrogen and Raney nickel cat-
alyst. Remocval of the catalyst by flltration and
concentration of the filcrate gave 21 g {0.052 @mol)
light.yellow solid 3-{2-chlero~5-amincaniling-1-(2,~
4,6~trichlorophenyl)-2-pyrazolin-5-one. To an acatic
acld solution containing 6.9 g (CG.017 wmol) of this
amine and 9.5 g potassium acetate was added, in smail
portions, 9.5 g (0.019 mol) of the acid chlorida
B°Cl prepared in Example 2. After stirring 15
hours, the mixture was concentrated To a third »f ics
volume, poured intc a large voluame cof water and
extracted with diethyl sther. The orzznlc lavers
were washed, dried, concentrated, and crystaliized
from methanol to give 14 g (0.016 mol) buff-colored
solid acetate ester of the desired coupler, mp
115-116°C. To a solution of this product in
dimethylformamide stirred under nitrogen was added sn
aqueous solution containing 2 g potass’um hydroxide.
After 15 minutes the mixture was acidiflied with
hydrochloric acid, poured into dilute hydrochloric
acld, extracted with diethyl ether, washed, dried,
concentrated, and crystallized from methanol tc give
9.2 z white crystalline coupler M-28, mp 127-130°C.
Preparative “xample 9:

Preparation of Coupler M-8 by Scheme I

A suspension of 10 g (0.035 mol) 6-methyl-
3-[3-(p-nitrophenyl)-propyl]-1H-pyrazole[3,2-c}-5-tria-
zole in 300 mL tetrahydrofuran was shaken about 2 h
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st 25°C with 35 psi hydrogen and a palladium on char-
coal catalyst. Removal of the catalyst,.concen-
tration of the filtrate, and recrystallization from
acetonitrile gave a buff-colored solid amine, mp
194-6°C. To a stirred acetic solution of 7.6 g (0.03
mol) of this amine product and 2 g potassium acatats:
was added, in small portions, 16.7 g (0.03 mol] of
the acid chloride B?’Cl prepared in : 2mple 1.

After stirring 135 h, the mixture was poured intc a
largz vclume of water, extracted with diethyl sther,
and the combined extracts chn washed, dried, and
concentrated to give the white solid benzyl ether of
the desired coupler, mp 122-124°C. A concentrated
solution of 7 g (0.009 mol) of the product in tetra-
hydrofuran was shaken 2 h under 40 psi hydrogen witih:
a mixture of palladium on charccal catalyst in
ethanol. Removal of the éatalyst by filtration,
concentration, and recrystallization from ace-
tonitrile gave 5.5 g cream-colored solid coupler M-,
mp 170-172°C, with an infrared spectrum and elewentsi

Preparation of Coupler M-32 bv Scheme II1

A mixeture of 8 g (0.015 mol) 3-(2-chloro-
4-fluorosulfonylanilino)-1-{2,6-dichloro-4-dimethyl
suilfamoyl phenyl)-Z-pyrazelin-5-one and 5.5 g

aluminum chloride in 175 ml. 1,2~dichloroethane was
refluxed 15 minutes. After cooling to 20°C, 7.25 g
(0.015 mol) of the amine salt BJH-HCl prepared in
Example 6 In 25 nmlL pyridine was added and the mixture
refluxed 2 h. Then a mixture of hydrochloric acid,
ice, and diethyl ether was added and the organic lav-
er washed, dried, concentrated, and triturated with
hexane to give 14.2 g light tan solid coupler M-32
with the correct e2lemental analysis.
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Freparative Example 11:

Preparation of Coupler Y-1 by Scheme II

To a solution of 30.3 g (0.05 mol) a-

pivalyl-a-[4-(p-benzyloxyphenylsulfonyl)phenoxy]-2-
chloro=-5-aminoacetanilide in 150 mL pyridine was
added 11.8 g {0.05 mol) p-acetoxybenzenesulfonyl
chloride at 20°C. After stirring for 15 hours, the
mixture was poured onto 1 L of ice-water contalaing
50 mL concentrated hydrochloric acid. The resuvlting
solid was collected, dissolved in 250 mL ethanci and
treated with an alcoholic solution of potassium
hydroxide. After stirring 1 h the mixture was poured
over acidified ice-water. The collected solid w=zs
then dissolved in boiling benzene and cyclohexane

- added to give a precipitate. Recrystallization from

ethanol-cyclohexane yielded 23 g coupler Y-1, mp
174-175°C, with the correct elemental analysiz.
Preparative Example 12:

Preparation of Coupler Y-2 by Scheme I
To a solution of 57.8 g (0.095 mol) u~-

pivalyl-a-[4-(p-benzyloxyphenylsulfonyl)-phenoxy]-2-
chloro~-5-amino acetanilide and 13 g quinoline, cocoled
to 0°C, was added in one portion 45 g (0.095 mol) of
the acid chloride B'Cl prepared in Preparative
Example 4. After stirring 1 h the reaction mixture
was poured into 3 L cold water to produce 98 g {after
oven drying) crude product. Recrystallization from
toluene yielded 84.5 g (0.018 mol) white crystaliine
dibenzyl ethsr of the desired coupler. A suspension
of 10.4 g (0.01 mol) of this product in 200 mlL
ethanol and 200 mL tetrahydrofuran was shaken 3 h
under 35 psi hydrogen with palladium on charcoal
catalyst. Removal of catalyst by filtration,
concentration of the filtrate and trituration in hot
cyclohexane gave a good yield of coupler Y-2 with the
correct elemental analysis.
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Examples 1-14
Photographic elements of this invention and

control elements were prepared and tested according
to the procedures described below.

. All photographic elements were prepared by
coating a cellulose &acetate butyrate film support
vith a photosensitive layer containing a silver
bromo-iodide emulsion at 0.91 g Ag/i1> (when the
coupler is 4-equivalent) or 0.46 g Ag/m® (when the
coupler is 2-equivalent)., gelatin at 3.78 g/m?,
and one of the couplers identified in Table I dis-
persed in one-~half its weight of the coupler solvent
described and coated at 1.62 x 1073
moles/m?. The photosensitive layer was overcoated .
with a layer containing gelatin at 1.08 g/m® and
bis-vinyl-sulfonylmethyl ether at 1.75 weight percent
based on total gelatin.

Samples of each element were imagewise ex-~
posed through a graduated-density test object anc
processed at 40°C employing one of three color devedi~
oping solutions identified below then stopped,
bleached, fixed and washed.

~ In each element, well-defined, magenta dye
imagesrwere produced which were evaluated by plottiog
dye density vs. log exposure gensitometric curves z- 4
recording the maximum dye density (Dmax) and gamma
(y) i.e., the contrast determined by the slope of
the straight line portiomn of the curve. Additionai-
ly, dye hues were evaluated from spectrophotcmetric
curves by measuring the maximum absofption peak
(kmax) normalized to a density of 1.0 and the
half band width {HBW). Halfband width is the widtl,
in nanometers, of the spectrophotometric curve at
one-half the difference between maximum density and
stain. 8Similarly, the top-band width (TBW) and
bottom-band width (BBW) of the curve were measured at
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three-fourths and one-fourth, respectively, of the
normalized density. Curve shape factor (CSF) equals
100 X TbW/HBW and provides a ratio of the width
near the top and bottom of the absorption curve. The
greater this ratio, the steeper are the sides of the
absorption peak, and the more efficient is the dye's
absorption of light in its spectral region.

All results are recorded in Table I.

These results show that couplers of this in-
vention have enhanced activity, which results in in-
creased maximum dye density and gamma. In addition
many of the dyes formed from couplers of this inven-
tion have absorption maxima at desirably longer wave-
lengths and have broader half band widths and larger
curve shape factors, resulting in more efficient
spectral absorption.
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1) Compérison Couplers:
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{(2) Coupler Solvents:

0073636

C5-1 - 1,4-Cyclohexylenedimethylene bis(2-ethyl-

hexanoate)

CS8-2 - Tri-cresyl phosphate
C8-3 - Dibutyl phthalate
C8-4 - 2,4-Di-t~pentylphenol
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(3) Devéloper Formulations:
p-1 D2 D-3
4-Amino-3-methyl-N,N-di-
ethylaniline hydrochloride 2.45 g -- --
4-Amino-3-methyl-N-ethyl-
N-f - (methanesulfon-
amido)ethylaniline ;
sulfate -- 5.0 g --
4-Amino-3-methyl-N-ethyl-
N-g ~=hydroxyethyl
aniline sulfate - -- 3.55 ¢
Potassium sulfite 2.0 g 2.0 g 2.0 g
Potassium carbonate
{anhydrous) 30.0 g 30.0g 30.0 g
Potassium bromide 1.25 g 1.25 g 1.25 g
Fotassium iodide 0.6 mg 0.6 mg 0.6 mg
17 Solution in methanol
of 5-nitro-lH-indazole 4.0 mL -- --
Water to: 1.0 L 1.0 L i.0 L
pH adjusted to: 10.0 10.0 10.0

Example 15

Photographic elements containing additional
couplers were prepared, processed and evaluated as
described above in connection with Examples 1l-14.
The results are reported in Table 11 below.

TABLE 11
Coupler

Coupler Solvent Dev. L-max Q A -max HBW CSF
- - T(omw) T{om) TF

C-2 CS-3 D-1 3.78 1.77 655 144 45.7
C-3 C5-3 D=2 3.30 1.28 659 161 47.8
C-13 Cs-3 D=3 2.99 1.11 702 135 44.4
M=-3 Cs-1 D-1 3.70 1.12 546 96 45.7
M-9 CS-4 D-3 4.16 1.81 558 90 44.2
M-28 CsS-2 L-3 4.58 1.88 549 94 42.6
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Example 16

For each of the couplers identified below,

photographic elements were prepared as described
above in connection with Examples 1-14. Four samples
from each element were exposed as described above.
One pair of the exposed elements was developed in de-
veloper D-2, described above, and the other pair was
developed in this developer to which had been added
1.5 g/L of the soluble competing cow>ler citrazinic
acid. The remaining processing for one element from
each pair was stopping, bleaching, fixing and washing
while for the second element from each pair the
bleaching step was.,omitted so that the developed sil-
ver remained in the element. For those elements in
which the silver remained, the amount of developed
silver, in g/m* , was determined by x-ray fluores-
cence analysis and plotted ageainst exposure. For
those elements frem which the developed silver had
been removed, dye density vs exposure curves were
senerated. From the plots for pairs of elements
developed with the same developer composition there
was plotted, for each exposure step, dye density vs
developed silver. The slope of the line for the el:~
ments developed in the absence of a competing coupi:x
(YO in Table III, below) is a measure of the effic-
iency with which the coupler forms dye; the greater
the slope the more efficient the coupler. The slope
of the line for the elements developed in the pres-
ence cf the competing coupler (YC in Table III, be-
iow) is a measure of the reactivity of the coupler,

the greater the slope, the more reactive the coupler.

The couplers employed had the following
structure:
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CH
VAN
:I /\ » Mo S ® me » e
*. ® - -./ \Q - -0/ \‘ - -./ \\_O -
I ﬁ (CH2 )3 \. -./ NHCClHO \. -./ Q \. -‘//«/ OH
| CioH; -n
H
Coupler Q
M-8 -80; -
cc-10 -C(CHs )z =
C]'\./\./C1 :
1 i
- 0 CI\
§o/ N\ * wmse
. i \ \\o -NH-./ \o O
cl c‘/'\./ Sem i
NHCCHBE
o
Coupler R! B
/. ‘.\ /. xe
M-28 "C1 0 Hz 1 =N '0"\. -./' "SOZ "\. . » «0OH
cc-11 -C; b -o--g Se=CsH, -t
Cng 1 =t
TABLE II1
Coupler
Couplerxr Solvent Yo Yc Yc/ Yo
M-8 CS-4 5.55 1.73 6.312
cc-10 CS-4 1.62 0.21 0.130
M-28 CS-2 6.30 4.65 0.738
cC-11 CS=-2 4.50 1.50 0.337
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It is appérent from the values for Y, and Y, in '
Teble III that the couplers used in the invention
react more efficiently with oxidized developer to

form image dye, in the presence or absence of a
competing coupler, than do those couplers with
ballasts not used in this invention.
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CLAIMS:

1. A photographic element comprising a sup-
port, a photographic silver halide emulsion and a
nondiffusible photographic coupler which reacts with
oxidized color developing agent to give a compound
which may or may not be an image dye characterized in
that said coupler contains attached to a position other
than the coupling position a ballast terminated with a
hydroxyphenylsulfonyl group or a hydroxyphenylsulfinyl
group.

2. A photographic element according to claim 1
wherein the coupler has the structural formula:

—0/. .\o
COUP-L-S(O)P \. -‘N

where: .

CCUP represents a coupling group;

p is 1l or 2;

q is 1 to 3; and ,

L is direct linkage or a bivalent linking
group .

3. A photographic element according to claim I
wherein the coupler has the structural formula:

RN
COUP-(L‘—-)—i—sz )m(ﬁ y—502 -\, -X

OH

where:
COUP represents a coupling group;
1, m and n are each individually 0 or 1;
L' represents a bivalent group selected from
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L 1] * me \
-1lq-soz- \, P\ —(}H—E——ECHT)_S__.\ J[-}\
R} R2 and R2 H

L? represents a bivalent group selected from

o) 0
i i
-N-C-CH-, =802 -N-CH; -CH-and -C-N-CH rCH-;
333 R® RL R? R! R

L? represents a bivalent group selected from

N N

s Ve
""(Q")';.—O_"\. _.K , —{Q_a'-EGT_‘\. _}\Q and N -

N- éx

gl

R' and R® are each individually hydro-
gen, alkyl of 1 to 10 carbon atoms or aryl of 6 to 20
carbon atoms;
R? is hydrogen or one or more halogen,
alkyl or alkoxy substituents;
X is =0- or =S~ ;
0]
it |
¢ is -C- or-50;;
r is 0 or_1; and
s is 0 to 10,
Jiny alkyl, alkylene, aryl, arylene or heterocyclene
? group possibly being substituted. ,
L. A photographic element according teo

claim 1 wherein the coupler has the structural
formula: '

4 VAN 7/
COUP~-L -CH-O--\ /"SOZ"k,_?X(

|3 * wme

R

4

~
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where:
COUP represents a coupling group

L' represents a bivalent group selected
from

7™~
A\ g

]
A
(@]
&
2N
)7
-0

N
1|
\§o l.oXI\THC— : ’ and
2

where:

10 R' and R’ are each individually hydro-
gen, alkyl of 1 to 20 carbon atoms or aryl of 6 to 20
carbon atoms;

R?* is hydrogen or one or more halogen,
alkyl or alkoxy substituents,
15 x is -0- or -S-;
r is 0 or 1; and
s is 1 to 10;
any alkyl, alkylene, aryl, arylene or heterocyclene
group possibly being substituted.
20 5. A photographic element according to claim
2, 3, or 4 wherein the coupler is a yellow dye-form-
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_LS_

ing coupler and COUP is an acylaéetanilide coupling
group. '

6. A photographic element according to claim
2, 3 or 4 wherein the coupler is a cyan dye-forming
coupler and COUP is a phenol or naphthol coupling
group.

7. A photographic element according to claim
2, 3 or 4 wherein the coupler is a magenta dye-form-
ing coupler and COUP is a pyrazolone, pyrazolo-
triazole, pyrazolobenzimidazole or indazolone coupl-
ing group.
' 8. A photographic element according to claim 1
wherein the coupler has the structure:

_ OH
j ; o
O . 1§ * =
802 =7 e -0-CH ICIINH 7 - N ;
2 -.\ /l -l)= - -o\ . Y
L N7 N,/ “MNHSO:
7N, CioHz1-n ! !
P 0 AN,
N/ ! I
! '4'\ ‘\ol
OH i ,
N/
P OH O
qfl\- NHCCHO=-{ 3+ =80 - e -0H
l lol - | \. o’/ 2 \\o -c/
N -
H ¢ Yo7 CioH1-n

a
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waHe NH-‘ ™
(CH; )3 CC ?H c S o -
\ VAREAN SN, L
‘0 NHCFH-O \. -./ SOZ \‘ -./ OH
7\ Ci By -n
[
%
|
S0;
i
2N\,
! 4
N/ .
|
OH ,
| ! . /! -°\
(CHz )3 cccl:Hcmn-- N L ' ; o .
AN / AN 7/ AN
0 - NHClCHO \. -./ SOZ ‘\. —‘/ DF
\ CioHaa
/\ , CONHCH, CH, CH
i i
\./
C]\./\./C1
! N
NP2 A U2 N
Lo N7 .-
a? -l e
\c —o/ || ¢ me » e
Npae 75N /
NHC?H o \ 7 SO, 87 CH
CigHz1 -n ,
)
. ¢ me “ o X
N—N— - (CH: )2 --g ; -NHCCH-G-'g > =50,
/o\ /o\ &h * me | ¢ = l
cus” Yo7 N Choler-n 7\,
| b
Ccl N\
|
OH ,
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)
[ 13 “ s E»
* - -o/ \o - - -./ '\o -
} (CH; ); T mc:f:n ) 8L ?02
SN 7N !
CHs N CioHa1-n ./ N,
I | |
cl N/
i
CH ,; OF
0
p—-p——ﬁ CH: )s --\. ; -NHCCH -o--g. ; -S0,
WA - ; .
Hs l CoKi-n .I//’ N,
|
lO c\./o
|
N oH
.\./I
|
CGOH ]

b

«)
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