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1571 ABSTRACT

This invention relates to photographic elements and to
photographic emulsions and photographic color devel-
oper - compositions that container certain color-
forming couplers of the 1,2,4-benzothiadiazine-1,1-
dioxide class having an open chain ketomethylene
group on the carbon atom in the 3-position.
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1
SILVER HALIDE EMULSION CONTAINING
KETOMETHYLENE PHOTOGRAPHIC
COLOR-FORMING COUPLERS

This invention relates to a new class of cyclic keto-
methylene color coupler compounds. The color cou-
plers of this invention are readily synthesized benzo-
thiazine compounds which can be efficiently reacted

with an oxidized color developing agent to obtain sta--

ble, yellow photographic dyes.

BACKGROUND

Colored photographic images are typically obtained
in the photographic art by coupling a by-product from
the silver image deVelopment process (i.e., an oxidized
primary aromatic amino developing agent) with a col-
or-forming coupler compound. The subtractive process
of color formation is ordinarily employed. Coupler
compounds employed to produce yellow or magenta
photographic dyes, for instance, are generally of the so-
called “open chain ketomethylene” type, as described

for instance on pages 822-823 of Kirk-Othmer, ENCY-

CLOPEDIA OF CHEMICAL TECHNOLOGY, Vol-
ume 5, Copyright 1964 and in the Barr et al. U.S. Pat.
No. 3,701,783. Open-chain ketomethylene couplers
couple at the carbon atom forming the methylene moi-
ety adjacent the carbonyl group

0
(e.g., —g—an—, -
* denoting the coupling position). The majority of such
couplers are characterized in requiring the develop-
ment of four silver halide molecules in order to ulti-
mately produce one molecule of dye.

The suitability of an organic compound as a color-
forming coupler depends upon more than general reac-
tivity. Consideration must also be given to the color
balance, contrast, grain size and general sharpness of
the dye images obtained. A coupler should also be sta-
ble and produce stable photographic dyes having pre-
cise spectral absorption characteristics upon reaction
with oxidized developer.

Successful couplers must also posses a number of im-
portant ancillary characteristics. It is often desirable,
for instance, to utilize non-diffusible couplers. These
usually require only minimal amounts of high-boiling
coupler solvents and thereby enable the use of thinner
and more durable photographic elements. Non-
diffusible couplers should also be capable of precise in-
corporation into a silver halide emulsion without ad-
versely affecting emulsion viscosity, adhesion charac-
teristics of the emulsion layer, or the unity of an emul-
sion layer during modern high-speed multilayer coat-
ing.

Several separate Iayers may be applied to a film base
to obtain a color photographic element. For this rea-
son, coupler-induced changes in the physical properties
of the coating can be as important as coupler reactivity
with oxidized developer.

OBJECTS

It is an object of this invention to provide a new class
of color-forming couplers which will satisfy the numer-
ous requirements for a commercially acceptable color-
forming photographic coupler.
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It is a further object of this invention to provide new
compounds which will readily and efficiently react with
oxidized color devcloper to produce dyes having ac-
ceptable stability under normal photogmphlc usc con-
ditions.

It is a still further object of this invention to provide
novel photographic elements in which. the couplers of
this invention can be used advantageously.

It is still another object of this invention to provide
novel photographic emulsion compositions that con-
tain such yellow dye-forming couplers; said emulsion
compositions being useful in the manufacture of photo-
graphic elements containing at least one layer in which
such color couplers are present in a non-diffusible
form. )

It is still another object of this invention to provide
novel photographic color developer compositions
which contain, dissolved therein, one or more of such
yellow dye-forming color couplers.

DESCRIPTION OF THE INVENTION

These and other objects of this invention are ob-
tained through the utilization of a class of color-
forming coupler compounds capable of forming a dye
when reacted with oxidized aromatic primary amino
color developing agent and represented by formula (1)
or (2):

1oN)

\ /
S\
N-R 4
N7 ~CH—C—0-Y
or
@ \S _°
N
(z)n N R ﬁ ?I
N/) CH;~C—N
wherein
R is hydrogen, or an alkyl group containing up to 15
carbon atoms;
Y is an alkyl or aryl radical;
R’ is hydrogen or an alkyl group containing 1-5 car-
bon atoms;
R’ is an alkyl or aryl group; and
Z is individually defined at each occurrence as a halo
group, an alkoxy group or an alkyl group contain-
ing 1-18 carbon atoms; and
nis0-2.
Preferred color coupler compounds of this invention

are those in which, in formula (1) or (2) above, R is hy-
drogen or an alkyl group centaining up to 5 carbon

.atoms (for example, methyl, isopropyl or butyl); Y is an

alkoxy group containing up to 25 carbon atoms (such
as methoxy, isopropoxy, dodecyloxy), an aryloxy group
containing up to 15 carbon atoms (such as phenoxy or
naphthoxy), or a halo-, alkoxy-, or alkyl-substituted ar-
yloxy group containing up to 20 carbon atoms (such as
chlorophenoxy and decylphenoxy); R’ is hydrogen; R"’
is alkyl containing 1-22 carbon atoms or aryl such as
a mono- or di-substituted phenyl group wherein the

“substituent(s) on the phenyl group is preferably. halo,

alkyl, carboxyl, sulfonamido, or alkoxy; and Z is prefer-
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ably chioro, alkoxy containing 1-5 carbon atoms or
alkyl containing 1-5 carbon atoms when Z is present.

Still further preferred are the followin
pounds: _
a. 3-(carbethoxy)methyl-1,2,4-benzothiadiazine-1,1-
dioxide _ '
3-[(4-ethoxyphenyl )carbamyl Jmethyl-1,2 4-
benzothiadiazine-1,1-dioxide B
. 3-(carbethoxy)methyl-6-chloro-1,2,4-
benzothiadiazine-1,1-dioxide ‘
d. 3-(phenylcarbamyl)meth
benzothiadiazine-1,1-dioxide - .
e. 3-{(2-chloro-5-methylphenyl)carbamylJmethyl-6-
chloro-1,2 4-benzothiadiazine-1,1-dioxide. =
This invention relates to the aforementioned coupler
compounds, to color developer and photographic
emulsion compositions containing them, and to photo-
graphic elements in which such coupler compounds are
contained in layers which also contain photosensitive
silver halide. ‘ ' B

g coupler com-

b.
c

yl-6-chloro-1,2,4-

Methods of Manufacture

Compounds having the structure of formula (1);

above can be prepared via the following general reac-
tion: ’ ' S

4

reflux conditions at atmospheric pressure in the pres-
ence of a low boiling aliphatic alcohol (ie., methyl,
ethyl and/or isopropy! alcohol) as reaction solvent. If
desired, however, the reaction can also be successfully
cartied out with an éxcess (i.e., more than theoretical
amount) of sulfonamide reactant and/or in the absence
of a reaction solvent and at a temperature up to about
170°C. The reaction is often aided by the presence of
acetic acid as catlayst in the reaction mixture.

Lower alkoxy acrylates such as the ethoxy acrylate
reactants useful in the manufacture of compounds of
formula (1), above are readily obtainable from the cor-
responding known alkoxy ‘ester of cyanoacetic acid,
and a-amino benzene sulfonamide reactants are ob-
tainable commercially (ref. cpd. No. A4543-2; Aldrich
Chemical Co., Catalog No. 15, 1970).

Compounds having the structure of formula (2),
above, can be prepared via the following general reac-
tion: ' '

20 -

an
' D .
N—r

?!’
/LCHgC-—OCsz
N o

(Z)x + HNR'R”

25 p-cymene

D\

@

A—O 0 D
AN y: D N_?[R, A
,C=CHC—Y + (Z)a : —_—
B0 ' NH;
D—NHR A
(Z)w 1 —
‘ -—NR—-([}:CHC_-—Y '
" 0—B’
AN
N—R
(Z)x + HOB
\N//—CH:C-—Y

wherein R, Y, Z and n have the same meanings as in
formula (1) above, D is a sulfo (80,) group, and A and
B are preferably lower alkyl such as ethyl:

Generally, the initial reaction to obtain an alkyl ester
of formula (1) can be most conveniently effected by
contacting and hedting an alkoxyacrylate with a sub-
stantial amount of an appropriate benzene suifon-

N—R o

(Z)n + HOC:H;

|

(Compound of Formula 2)

It
CH;G—NR/R"
30 N7

wherein D is a sulfo (SO;) group and R’, R"”,Z and n
have the same meaning as in formula (2) above.

In carrying out reaction (I) set out above to convert
an intermediate alkyl ester reactant to the correspond-
ing desired amido product (formula 2), the alkyl ester
réactant is preferably contacted and heated with about
an equimolar amount of an amine compound of the for-
mula NHR'R'’ as above defined, the reaction can be
optionally carried out in an inert organic solvent such
as xylene or p-isopropyltoluene under reflux conditions
and at a temperature up to about 160°C.

35

40

45 .
Details Concerning the Invention

Typical, non-limiting examples of the valuable color
forming coupler compounds of this invention are ex-
emplified With respect to formulae (3)and (4) in Table

amide, preferably in about equimolar amounts under I, below:
S i - e
3) N #
v 5\
N-R o
) i
2 )—cm—c—o-y
N
0
® X F
> 8
; N-R 4.
I
A
R’I
TABLE I
Coupler number R R Y R” - z z
) S, H —CiHs ... e e e H H
¢ SO H  : S H H
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) ~ Table I-Continued
Coupler number R R/ Y R” 7t gz
b5 SO H —C:Hj - - mmmeaien cl H
IV H H . @ cl H
2 H H o, (lzx . al . H
gHa
L'/ SO H H .. ‘Q cl H
00H
'z ¢ SO H ) : S Q cl :
SO;NH, -
Xm-,-~----:--~;-_-—-: HE CH .. ... TCuHy . R R S H
IX e, : 4 - G (Im, cl H
—@-s 0:N—CueHy
b SO H H i cl1 cl : 4
C_uHu-t
NHCO(CH3):0— CiHitt
b« SRR "  : A a =
— 0 C;H;
b o ¢ SNSRI " - ' al H
OCyuHy
): i
B
H
u
cl
a
al
¢l

Included in Table I are exaniples of both diffusible

and non-diffusible couplers. Thus, it can be appreci-
ated that the non-ballasted coupler materials of this in-
. vention can be utilized as part of a color developing so-
- lution. The ballasted coupler materials of this invention
can be initially incorporated into one or more of the sil-
ver halide emulsion layers of a photographic element
by known solution and emulsification ‘techniques.
Upon reaction of such compounds with oxidized devel-
oping agent, either diffusible or non-diffusible dyes can
be produced depending upon the attached ballasting
and/or solubilizing groups. In addition, the presence of
certain substituent groups (such as an alkyl, chloro or
bromo) on the benzothiazine nucleus will generally
favor a bathochromic shift in maximum light absorp-
tion of the resulting dye to a lower wavelength,
Diffusible coupler compounds are illustrated in Table
I by couplers I-VIL. This type of compound is generally
introduced into a color photographic element by inclu-
sion within a developer solution in accordance with art-
recognized techniques as summarized, for instance, on

50

55

lines 50-65 of Section XXII of PRODUCT LICENS-
ING INDEX, Volume 92, Publication 9232 (Decem-
ber, 1971). An effective amount of diffusible couplers .
for color photographic purposes can preferably range
from about 0.5 grams per liter to 1.9 grams per liter of
developer solution. Varying concentrations outside of

- this range are useful, however, depending upon the de-

sired image processing conditions and the like.
Ballasted, non-diffusible hydrophobic coupler com-
pounds encompassed by this invention (such as, for ex-

. ample, couplers VIII-X in Table I) can be conveniently

incorporated into a photographic element either as part
of a photographic silver halide emulsion layer or as part
of a layer contiguous thereto. This is most conveniently
accomplished by initially dissolving the coupler into a
high-boiling and/or one or more low-boiling organic
solvents, The resulting solution is then dispersed into
an aqueous gelatin solution with the aid of an emulsi-
fier, and this coupler dispersion is set, noodled, washed
and then melted and dispersed into a light sensitive sil-
ver halide gelatin dispersion and thereafter coated onto
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a suitable support. Suitable solvents and techniques for
this purpose are disclosed, for instance, in U.S. Pat.
Nos. 2,949,360; 2,801,171; 2,322,827; and 2,304,939,
See, for instance, in section XXII, page 110, lines 1-50-
~ of PRODUCT LICENSING INDEX, Volume 92, Publi-
cation 9232 (Deécember, 1971). One or more silver
chloride, silver bromide, silver chlorobromide, silver
bromoiodide, silver chiorobromoiodide, and. silver
chloroiodide salts are usually included in photographic
elements in which the present couplers are utilized. An
effective amount of non-diffusible coupler for color
photographic purposes can range from about 25-200
mg/ft? of coated ‘material, a concentration of 30-50
mg/ft* being generally preferred.

Photographic elements suitable according to the
present invention comprise:

1. a support such as described in Section X of PROD-
UCT LICENSING INDEX, Vol. 92, Publication 9232
(December, 1971). Included among the possible sup-
ports are layers or films comprising hydrophobic resins
which have been electron bombarded as described, for
instance, in British Pat. Nos. 971,058; 1,060,526 and
U.S. Pat. Nos. 2,864,755 and 2,864,756 to improve ad-
hesion of hydrophilic colloid layers coated over them.
Such resin layers or films may be either self-supporting
or may be coated over another support layer. Specific
supports having useful hydrophobic surfaces include
poly(ethylene terephthalate)  films  electron-
bombarded to have a contact angle less than 45° (U.S.
Pat. No. 3,220,842), an electron-bombarded surface
comprising - a chromium halide (US. Pat. No.
3,117,865), or electron-bombarded hardened gelatin
coated papers (Belgian Pat. No. 671,661), etc. The
support layer can be overcoated, if desired, with an an-
tistatic layer to prevent or minimize the build-up of
static electricity to objectionable levels during the man-
ufacture and/or processing of the photographic ele-
ment. Some conventional antistatic layers are de-
scribed in Section IX of PRODUCT LICENSING IN-
DEX, Vol. 92, p. 108, Publication 9232 (December,
1971).

2. an antihalation layer (attached to the support ei-
* ther directly or indirectly by means of a subbing layer)
such as dye-containing gelatin, starch, or the like, as
“described, for instance, in Glafkides “Photographic
Chemistry,” Volume 1, pages 470-471, Arrowsmith

Ltd. .1958; .

3. one or more, and preferably three or more, light-
sensitive and differently sensitized silver halide emul--
sion layers coated onto the support; the layers conve-
niently comprising (a) a red-sensitized layer containing
at least one phenolic or a-naphtholic cyan-dye-forming
coupler, (ref. Kirk-Othmer—*Encyclopedia of Chemi-
cal Technology,” Vol. 5, pages 825-826, (1964); (b)
a green-sensitized layer containing at least one 5-
pyrazolone magenta dye-forming coupler (ref. Kirk-
Othmer — “Encyclopedia of Chemical Technology,”
Vol. 5, pages 823-824 (1964); and (c) a blue-
sensitized layer containing at least one coupler com-

e

[

0

5
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sensitization thereof are summarized, for instance, on
page 107 in Section I and HI of PRODUCT LICENS-
ING INDEX, Volume 92, Publication 9232 {Decem-
ber, 1971), and includes emulsions of silver chloride,
silver bromide, silver chlorobromide, silver bromoio-
dide, silver chlorobromoiodide, and silver chloroio-
dide.

4. One or more gelatin spacer layers between the

. light-sensitive emulsion layers or the emulsion layers

and Carey-Lea filter layer as above described; and

5. a protective, water-permeable overcoat layer, such
as gelatin, poly(N-vinyl lactam), gum arabic, hydro-
philic copolymer of N-acrylamidoalkyl betain (ref. U.S.

‘Pat. No. 2,833,650), cellulose ethers and esters alkali

soluble poly(vinyl phthalate) (ref. U.S. Pat. No.
2,798,004); also water-soluble polymers having varying
degrees of solubility, such as poly(vinyl alcohol) (opti-
mally with surfactant), poly(vinyl pyrrolidone), poly-
(alkylene oxides), poly(vinyl alcohol) and ‘its deriva-
tives such as its partial esters, ethers and acetals exem-
plified by hydrolyzed and partially hydrolyzed poly(vi-
nylacetate), poly(vinyl acetaldehyde acetal), poly(vi-
nyl butyraldehyde) acetal, poly(vinyl sodium o-
sulfobenzaldehyde acetal), poly(vinyl disodium 2.4-
disulfobenzaldehyde acetal); and water-soluble copoly-
mers and interpolymers exemplified by copoly (methyl
vinyl ether/maleic anhydride), copoly(acrylic acid/me-

- thacrylic acid, ethyl ester maleic anhydride) and copo-

30

40
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pound of the present invention. A Carey-Lea filter 60

layer is preferably interposed between the blue- and ‘
green-sensitized layers. See also Sections XV {spectral
sensitization) and XXII (Color materials) of PROD-
UCT LICENSING INDEX, Volume 92,
(December, 1971), :
Suitable light-sensitive silver halide emulsions and
references describing their preparation and chemical

pages 108-110 ¢

ly(maleic anhydride/acrylic acid/vinyl acetate). The
overcoat layer(s) may conveniently contain an alde-
hyde scavenger such as described, for instance, in U.S.
Pat. Nos. 3,236,652, 3,287,135; 3,220,839; 2,403,927
and British Pat. No. 623,448, and other ingredients
such as buffering agents (e.g., an acidic or basic mate-
rial), lubricating agents, matting agents, and ultraviolet
light absorbers such as 2,2'-di-hydroxy 4,4’-dimethox-
ybenzophenone, 4,4/-dimethoxybenzophenone, 4,4'-
diazidostilbene-2,2'-disulfonic acid sodium salt, and
sodium-(a-phenylhydrazone).

In addition, photographic materials and elements uti-

lizing the present dye-forming couplers can usefully

contain brightners, such as stilbenes, triazines etc.
spectral sensitizing dyes, supersensitizing addenda, and
also absorbing and filter dyes as summarized, for in-
‘stance, on page 109-110 in Sections XIV, XV and XVI
of PRODUCT LICENSING INDEX, Volume 92 (De-
cember, 1971). ‘

A still further embodiment of the present invention
includes photographic elements such as x-ray films
which can contain at least one fluorescing screen (such
as those described in U.S. Pat. Nos. 3,300,311 and
3,617,285), and one or more silver halide emulsion lay-
ers applied directly or indirectly to a support layer. One
or more couplers of the present invention can be used
in optional combination with one or more cyan dye-
forming couplers in one or more layers of an x-ray ele-
ment. Thus, when an element containing such a combi-
nation of couplers plus photosensitive silver halide is
exposed and then developed with an aromatic primary
amino oxidizable color developer, neutral silver and
dye images having increased maximum densities will be
produced. This density increase permits the use of a
lower silver halide concentration without sacrificing
the quality or amount of information obtained from the
resulting x-ray picture.

The following preparations and examples are in-
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cluded to provide a better understanding of the inven-
tion. Preparations A through G, below, illustrate meth-
ods of preparing some of the preferred ‘coupler com-
pounds of this invention. Some of the valuable end uses
and properties of the coupler compounds of this inven-
tion are set out in Examples 1 through 3.

Preparation A (Coupler III in Table I, above)

Into a 1 liter three-necked flask, equipped with a me-
chanical stirrer and a steam-heated condenser, were
placed 0.1 mole of ethyl-g8,8-diethoxyacrylate and 0.1
mole of 2-amino-4-chlorobenzenesulfonamide. The re-
action mixture was heated in an oil bath at
120°C-~130°C for about 1% hours until distillationi of
ethanol was completed. The resulting product was re-
crystallized from methanol to obtain a compound iden-
tified as coupler 1 (M.P. 141°~143°C.) in Table 1.
Preparation B (Coupler I in Table I, above)

By utilizing 0.1 mole of 2-aminobenzenesulfonamide

. and 0.1 mole ethyl-B,B-diethoxyacrylate in accordance
with the process described in Preparation A there is ob-
tainable a compound identified as coupler I in Table I.

Preparation C (Coupler IX in Table I, above)

A mixture of 0.01 mole of coupler No. III, 0.01 mole
4-(N-methyl-N-octadecylsulfonamido)aniline 'and 30
ml p-cymene were placed in a 100 ml flask equipped
with a steam-heated condenser and heated to reflux
until the distillation of ethanol was completed. After
the reaction mixture had cooled, the resulting solid res-
idue was collected with suction then washed with hex-
ane and with acetonitrile. The resulting product was
identified as coupler IX (M.P. 168°-170°C) in Table I.

Preparation D (Coupler XI in Table I, above)

A mixture of 0.01 mole of coupler No. III, 0.01 mole
4-ethoxyaniline and 30 ml p-cymene were reacted as in
Preparation C to obtain a product identified as coupler
XI (M.P, 268°-270°C) in Table I.

Preparation E (Coupler V in Table I, above)‘

25

35
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Example 1

A 1% solution of coupler IX (see Table I, above) in
butyl alcohol was added in equal volume to a 5% so-
dium carbonate solution and then admixed with 50 ml
of a color developing composition A (described below)
and anoxidant (K;S,0;) to obtain a yellow dye extract-’
able in the organic phase and with a A\ max absorption
at 475 nm. Acidification with dilute HCI caused a re-
versible bathochromic dye shift to obtain an orange-red
solution. o

Developing Composition A

Benzyl alcohol 4.0 ml
Sodium hexametaphosphate 0.5 g
Na,SO, 2.0 g
40% NaOH solution 0.4 ml
Na,CO,-H,0 50.0 g
50% NaBr solution 1.72 ml
4-Amino-3-methyl-N-ethyl-N-g-
(methanesulfonamide )ethyl-
aniline 5.0 g
. Water to 1000 mi
pH adjusted to 10.75

Example 2 ’
A 1% solution of coupler IV (product of Preparation
F) in methanol was converted to the corresponding dye
solution in accordance with Example | and a strip of
mordanted receiver immersed in the dye solution for 1
minute. After washing and drying, it was determined

: that the captured dye has a A max of 420 m.

Example 3

Four test film strips identified respectively as T-1,’
T-2;, T-3 and T—4 were prepared by coating a film sup-
port with a single gelatin-silver bromoiodide emulsion
containing silver (206 mg/ft?), gelatin (685 mg/ft?), di-
n-butyl phthalate (80 mg/ft?) and coupler IX (161
mg/ft?) or an equivalent amount of a-[3-{a-(2,4-di-
tert-amylphenoxy)butyramido } -benzoyl]-2-
methoxyacetanilide as a control coupler. The test strips

-were then exposed to a graduated-density test and de-

40 o : :
) veloped at 20°C in the usual way in Developing Com-
A mixture of 0.01 frgole of coupler No. 111, 0.01 mole position A (Example 1) or in Developing Composition
2-chloro-5-methylaniline, and 30 ml xylene were re- B as described below: .
acted as in Preparation C to obtain a product identified Developing C ition B
as coupler V (M.P. 180°C) in Table L. _ eveloping Composition
: e
Preparation F (Coupler IV in Table I, fbove) 4 Benzyl alcohol 40 ml
A mixture of 0.01 mole of coupler No. I, 0.01 mole Sodium hexametaphosphate 0.5 g
aniline, and 30 ml cymene were reacted as in Prepara- 4N(?‘2705l913aOH solution 20 J
tion C to obtain a product identified as coupler 1V N2,CO;-H,0 20.0 g
(MP.285°C)inTablel. 50 i"Z‘m‘Iif‘fSiﬁL‘lﬂ;’l“N N-diethyl- e
Preparation G (Coupler XVII in Table I, above) \3";';‘? hydrochloride ]00(2]-0 g
By utilizing 0.1 mole of ethyl-8,8-diethylacrylate and pHa adjuZted to 10.86
0.1 mole of 2-amino-4,5-dichlorobenzenesulfonamido
in accordance with the process of Preparation A there The test strips were then bleached, fixed, washed and
is obtainable a coupler identified as coupler XVII in 55 dried in the usual manner and the results evaluated in
Table 1. ‘ Tablem. . ...
| Table II
Developing
Strip Coupler A max* Dmax Fog Composition
amma
T-1 X 504 192 06 121 A
(Invention) :
- Control 445 1.90 10 1.46 A
Coupler _ .
CT-3 X 514 247 07 160 B
(Invention) .
- Controt 450" 230 .12 149 B
Coupler

*wavelength at absorption maximum
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Example 4
Example 3 was repeated, except that Coupler X
(Table I) was used in place of Coupler IX. The struc-
ture of Coupler X is:
o (o]
X #
SN
N—H )

" - cl

Gl

o Il
o CH;—C CsHis-t

NHCOQ(CHz):—0:

In Table HI is shown data resulting from a photographic
test performed on the resulting test strips.

Table I

St-
rip

; Developing
Coupler A max* Dmax Fog Composition

amma

445
473
451
473

2.08
2.58
2.62
3.66

1.30
1.46
1.75
2.21

Control
X
Control

A
A
B
X B

1
2
3
4

*wavelength at absorption maximum

The invention has been described in detail with par-
ticular reference to preferred embodiments thereof,
but, it will be understood that variations and modifica-
tions can be effected within the spirit and scope of the
invention.

What is claimed is:

1. A light-sensitive photographic element comprising
a photographic support having coated thereon at least
one photosensitive silver halide emulsion layer contain-
ing at least one color coupler capable of formmg a yel-
low dye when reacted with oxidized primary amino
color developing agent; said color coupler being repre-
sented by the formula:
w N 7

5\

N—R 0
(Z)n J (u: : oy
N/ —CH;
or
@ A

S
N
N—R 0 Rl

!
CH;—C—N
N)- Jt

\

(Z)x

rn

wherein ‘

R is defined as hydrogen, or an alkyl group contain-
ing up to 15 carbon atoms;

Y is defined as an alkyl or an aryl group;

~ R’ is hydrogen or an alkyl group containing 1-5 car-
bon atoms;

R" is an alkyl or an ary! group; and :

Z is individually defined at each occurrence as a halo
group, an alkoxy group or an alkyl group contain-
ing 1-18 carbon atoms; and

nis 0-2. .

2. A light-sensitive photographic element comprising

a photographic support having coated thereon at least
one photosensitive silver halide emulsion layer contain-
ing at least one color coupler capable of forming a yel-
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low dye when reacted with oxidized primary amino
color developing agent; said color coupler being repre-
sented by the formula:

(&)

/
S\
N—
J~CH;—C—0—Y
: N
or
@) /
8
N\
N—R ,
‘Z’"@J &
~CH;—C—N
¥ L
wherein

R is hydrogen or alkyl containing 1-5 carbon atoms;

Y is an alkyl or an aryl group containing 1 to 15 car-
bon atoms, or a halo-, alkoxy- or alkyl-substituted
aryloxy group containing 1 to 15 carbon atoms;

R" is hydrogen;

R’ is an alkyl group containing 1-22 carbon atoms
or an aryl or mono- or di-substituted pheny! group
in which the substituents are halo, alkyl, carboxyi,
alkoxyl or sulfonamido groups;

Z is chloro, an alkoxy group containing 1-5 carbon
atoms or-an alkyl group containing 1-5 carbon
atoms; and

nis 0-2,

3. A photographic element as in claim 2, wherein said
element has the structure of formula (1) and Z is hy-
drogen, R is hydrogen and Y is an alkyl group.

4. A photographic element as in claim 2, wherein said
element has the structure of formula (2) and Z is H or
chlorine, R is H, R’ is H and R"’ is a substituted pheny!
group.

5. A photographic element as in claim 2, wherein said
element has the structure of formula (2) and nis O, R
is H, R" is H and R'’ is alkyl.

6. A photographic light-sensitive element comprising
a photographic support having coated thereon at leust
one photosensitive silver halide emulsion layer contain-
ing 3-(carbethoxy) methyl-1,2,4-benzothiadiazine-1, 1-
dioxide.

7. A photographic light-sensitive element compnsmg
a photographic support having coated thereon at least
one photosensitive silver halide emulsion layer contain-
ing 3-({4-ethoxyphenyl)carbamyl Jmethyl-1,2,4-
benzothiadiazine-1, 1-dioxide.

8. A photographic light-sensitive element comprising
a photographic support having coated thereon at least
one photosensitive silver halide emulsion layer contain-
ing 3-(carbethoxy)methyl-6-chloro-1,2,4-
benzothiadiazine-1,1-dioxide.

9.A photographlc light-sensitive element comprising
a photographic support having coated thereon at least
one photosensitive silver halide emulsion layer contain-
ing 3-(phenylcarbamy!)methyl-6-chloro-1,2 4-
benzothiadiazine-1,1-dioxide.

10. A photographic light-sensitive element compris-
ing a photographic support having coated thercon at
least one photosensitive silver halide emulsion layer
containing 3-[(2-chloro-5-
methylphenyl)carbamyl imethyl-6- chloro—l 2,4-
benzothiadiazine-1,1-dioxide.
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11. A light-sensitive silver halide emulsion containing
a non-diffusible color coupler compound of the for-
mula :

(1) O\ /0
S\ Bt
N—-R 4
(Z)n [
N/ CH:—-(J}—O—Y
or
@ 0\ /0
8
Ner o a
(Z)n b1
/—CHr—é—N
N ﬁl!
wherein
R is hydrogen or alkyl containing up to 15 carbon

atoms;
Y is an alkyl group or an aryl group; v
R’ is hydrogen or an alkyl group containing 1-5 car-
bon atoms; ’
R’ is an alkyl or an aryl group containing up to 20
carbon atoms;
Z is a halo, an alkoxy group or an alkyl group; and
nis 0-2.
12. A light-sensitive, photographic silver halide emul-
sion containing a non-diffusible color coupler com-
pound of the formula:

(1) o] 0
7
5\
N-R
(Z)n i
N/ CH;—-C—0—Y
or :
@ o o
N7
N—R ’
(2)s 2 r
N/ "'CHZ"O"—N"
wherein

R is hydrogen or alkyl containing 1-5 carbon atoms;

Y is an alkyl, aryl, or halo-substituted, alkoxy-
substituted, or alkyl-substituted aryl group contain-
ing 1 to 15 carbon atoms;

R’ is hydrogen;

R"’ is alkyl containing 1-22 carbon atoms; and

n=0.
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13. A light-sensitive, photographic silver halide emul-
sion as in claim 12, wherein said R" is a mono-
substituted phenyl group or a di-substituted phenyl
group in which the substituents are halo, alkyl, car-
boxy! or sulfonamido radicals.

14: A light-sensitive, photographic silver halide emul-
sion as in claim 12, wherein said R'' is phenyl.

15. A light-sensitive, photographic silver halide emul-
sion as in claim 12, wherein said R’ is an alkoxy group.

16. A light-sensitive, photographic silver halide emul-
sion as in claim 12, wherein said color coupler is 3-

(carbethoxy) methyl-1,2,4-benzothiadiazine-1,1-
dioxide.
17. A light-sensitive, photographic silver halide emul-

sion as in claim 12, wherein said color coupler is 3-[(4-
ethoxyphenyl )carbamylJmethyl-1,2,4-benzothiadia-
zine-1,1-dioxide.

18. A light-sensitive, photographic silver halide emul-
sion as in claim 12, wherein said color coupler is 3-
(carbethoxy)methyl-6-chloro-1,2,4-benzothiadiazine-
1,1-dioxide.

19. A light-sensitive, photographic silver halide emul-
sion as in claim 12, wherein said color coupler is 3-'
(phenylcarbamyl)methyl-6-chloro-1,2,4-benzothiadia-
zine-1,1-dioxide.

20. A light-sensitive, photographic silver halide emul-
sion as in claim 12, wherein said color coupler is 3-[(2-
chloro-5-methylphenyl)carbamyl Jmethyl-6-chloro-
1,2,4-benzothiadiazine-1,1-dioxide.

21. A photographic element comprising a photo-
graphic support having coated thereon at least three
emulsion layers containing photosensitive silver halide,
each of said emulsion layers being sensitized to a differ-
ent wavelength region of the visible spectrum, and one
of said emulsion layers containing from about 25 to
about 200 mg per square foot of said support of a bal-
lasted, non-diffusible coupler compound capable of
forming a yellow dye when reacted with 4-amino-3-
methyl-N-8-(methane-sulfonamide) ethylaniline; said
coupler compound being represented by the formula:

N
s

(o]

z
AN .
N—H H;

(o} o]
I B |
Cl W —CH;—C—] —SOng .

18Hyr

\
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