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This invention relates to photographic color

forming compounds and particularly to non-dif-
fusing coupler compounds .containing sulphon-
amide groups for incorporatlon in photographic
emulsion layers.

Color forming compounds which react with
the development product of aromatic amino de-
veloping agents to form colored images on pho-

tics. Other objects will appear from the fol-
lowing description of my invention. .

These objects are accomplished by replacing
the free hydrogen atom-of the sulphonamide
group of couplers containing such group with

radicals having the property of rendering the

" couplers non-diffusing “in gelatin or other col-

tographic development have been the subject of ~

‘numerous prior patents. The dyes formed in
this way are insoluble in water and in the ordi-"
nary photographic developing and fixing baths
although the silver images formed simultane-
ously with them during.the photographic de-
velopment may be removed from the photo-
graphic ‘layer to leave pure dye images in the
layer.” Such s compound which is employed in
conjunction with the developing agent for the
silver and which couples with the development
product of the developer during photographic

- development is referred to herein as a coupling -

component or coupler. When these coupling

components are incorporated in the photo-.

. graphic layer prior to exposure, they do not af-
fect the exposure and development of the layer
in the usual way but when the development is-
carried out with a suitable developing agent they
combine with the oxidation product of the de-
veloper t0 form & colored image in situ with the
silver image. - .

“In Vittum, Peterson and Porter U. S, Patent

' No. 2,271,238, granted January 27, 1942, coupling
components are described which contain sul-
phonamide groups. Such couplers are desirable
by reason of their solubility characteristics and

the improved properties of the dyes formed from.

_ them. The couplers described in the Vittum,
Peterson and Porter application are, in general,
soluble in the developing solution and not suit-
able for use in the emulsion’ layer because of
their tendency to diffuse from the. layer. The
dyes formed from these couplers, however, have'
better light transmission characteristics and are
more stable to heat and light than the dyes pro-~

© duced from previously known coupling compo-

" nents.
Tt is an object of the present invention to pro-
"vide coupling components which have the desir-
able properties of couplers containing the sul-

phonamide ' ’group but which may be incorpo- 50 Nn—co—cm—co—c.m

rated in photographic. emulsion layers as non-
diffusing compounds. A further object is to.
_provide novel photographic couplers having de-
sirable properties with respect to heat and lght
stability, A still further object is to provide
photographic ‘couplers which - form image dyes
havi.ng desira.ble light transmlssion characterls-
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" to form a dye.

loidal media.
The color forming or coupling compounds
which I have found to be suitable for incorpora-

tion in silver halide emulsion layers according to
my invention are compounds having the general -

structure
: XN .
-B_—-SO‘.;—N<\ ‘
Y

_ where R is an aryl radical such as phenyl or
naphthyl which may be substifuted but which.-

may not be a hydroxy substituted aryl radical,

X is an alkyl or phenyl substituted alkyl which

may be substituted and Y is an organic substitu-

. ent such as alkyl or aryl radicals.

_The coupler must also contain a group reac-
tive with the oxidation product of the developer
This group is the reactive meth-
ylene or ethenol group characteristic. of cou-
.pler compounds and will be more specifically
referred to hereinafter. In the case of & .reac-
tive methylene group, it may be contained in
the portion of the molecule attached either to
the sulphur or to the nitrogen atom of the sul-
phonamide group. In the case cof the reactive
ethenol ‘group this group may not be attached
directly to the sulphur atom of the sulphon-
amide but may be attached {o the nitrogen atom
or to one of the groups attached to the nitrogen
atom of the suilphonamide radical.  As pointed

out in the Vittum, Peterson and Porier Patent .

No. 2,271,238, couplers “having the reactive ethe-

nol group attached to the sulphur atom of the -

- sulphonamide produce dyes which are less sta-
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‘ble to heat and light than compounds having
the ethenol group attached to the nitrogen atom
of the sulphonamide group or having & reactive

methylene group attached either to the sulphur

atom or to_the nifrogen atom.

My invention may be illustrated by reference

to the following compounds I and II. -
. NH—CO—CHa—CO—CoHa

i~ v

1) : S

O0;NE—CeHs i o_g—zlr—-c.m

S B

\




Compound Iis a coupler capable of produclng -

a yellow dye image and is of the type described
in Vittum, Peterson and Porter U. 8. Patent No.
. 2,271,238.
ing solutions. Compound II is. identical with
compound I except that the free hydrogen atom
of the sulphonamide group has been replaced
with a methyl radical. Compound II also pro~

It 'is soluble in photographic develop-

duces a yellow dye upon development with the

proper photographic developing agent. How-
- ever, because of the replacement of the hydrogen
atom of the sulphonated group with a suitable
radical, the coupler is no longer soluble in the
developer but may be incorporated in .a photo-
graphic emulsion layer as a non-diffusing com-
pound. My invention resides in the discovery
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" that, by the substitution of this free hydrogen -
‘:atom of the sulphonamide group with suitable -

" organic radicals, the valuable properties of the
sulphonamide couplers may be retained, but the
solubility properties of the coupler are mate-
rially altered and the coupler is rendered non-
diffusing in gelatin or other colloidal media.

Compounds suitable for use as non-diffusing
.couplers * according to my invention are- as
follows: N .

. OH
08 ;

5-[N-(quyl)-a-mphthslena-sulpbonylnmino]-l-mphthol :

- om”
@

. 568 .

" 5{N-(benzyl)-f-naphthaléne-sulphonylaminel-l-naphthol

®

. o o . o A i -
'2,4-dickiloro-5-n: (benzyl)-c-naphthalens-sulphonylamino}-1- -
. T naphthol -
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2,4-dlchloro-6-[N-(benzyl)-p-mphthalem—m]phonyhmlno]-l-

4 .
@ Cl

‘ ¢

)

Lo O

Mmyldlphenylethemﬂ pbonylamlno-l-nnphthol

©)

Cés BO:

08

2,4—dibromo-5-[N- (benzyl)-ﬁ-mphthdene—sulpbonyhm!no]-l-

=3

z-monochlorw[N-(benzyl)-p-mtghthdene-sulphonyhmino]-l-

omonen >

. 0 -
HO: ’8

B[Ny (] Phﬁnylmgl’;‘-mophwpbonyumlno}!-mphmol

(9) HO- ' . 3 -
AR ; N/‘S 01—C>—C.Kn (s00.).
\\CE—Q v v

BIN-(beriey1)-pecc.amyl-bensenesulpbonylamino}-1 naphtbol
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5-[N-(benzyl)-p—fer.-amyl-benzenesn]phonyl—amlnb]—l—naphthol

1) CN—CH~—CO .?H""
a ON—CH—00- }.—em—N—O

2-cyancacetyinaphthaléne-z-(N-methyl-sulphonanilide)

1  CN—CH—CO—

| ous

z-cyanoaéetylnaphthalene-ﬁ-sulphon-NﬁthyL‘snﬂlda
—CsHn A

(13) N—80

2-oyanoacetyleonmarone-5-sulphon-N-iso-amylanilide

-(19) (@—CsHy)r—N—80 cH

. 0=CO~CH;~CN
o

" 2-cyanoacetyleonmarone-G-sulphon-di-n-amylamide

(15}

o
O—~C0—CH+—CN

i 3 o .
C>-,1~rr—-so FH : .
C (L—co—cH:LCN
o .

‘ N,N'—di-(2-cyaxféaeety]—coumarone_-5¥sg1phonyl)-N,N'diphenyletliyl- .
. : : enediamine ‘

an -

. CO—CH:—CON

2-yanoacetylnaphthalene-”sulphon-N-methylanilide.

en’ <:>-1!IO:S—— L

a9

N-80 CH =
éEs E—C_O—CH:—CN
’ 07 )
Z-Gyanoaoetyleoumaxone-s-sulphoh-N_-methyianﬂidé
(@) CH o '
N--80 CH
(‘}Ha - !_L—CO—CH:—-CN
o/ . :

2-cyanoacetyleoumarone-j-sulphondimethylamide
‘ CaHa

)

CH-

l]JO CH:ON

. %yanoaeeiylcoumsrgne-s-sulpﬁon-(N-ethylanilide)
’ R

22
@) ,<:>_1lr—so

2-cyanoacotylcoumarone-5-sulphon-(N-n-propylanilide)
CcHe .

COCH:CN

zcyanoacetylcoumarone-s-sulphon-(N-n-butylanﬂide)

CH
OCH:CN

2cyanoaoetylcoumamne~5-mﬂphon-(N -n-amylanilide)
CsHu

(25) b—CsHu-O—NO: CH

(@oqmcﬁ ’
}O :

2—cyanoacetyicoumarone-5—sxqphon-[Ni—n—amyl)-p-t-amylanﬂlde]
' " CiHn . '

(26) H

1
COCH:CN

2—cygnoécefﬂcoumamne_—5—sulphon-(1}l’ -n-amyl-a-naphthalide)
- -COCHiON
CeHy

chsncacetylmphthalene-z’-mﬂphon-(N-n-butylanihde)

23; CH;CH:CH:——N 0.8 ’
O O COCH:CN '

%cyanoaoe‘tylooumarone-&-sulphon-N—(1-phenylpropyl)anihde )

*



COo CN
J o=

(CH)CsHs

24yanonoetylooumamno-5-ml hon-N-(-r-Phenylpropyl)-

. p-(tert -uny

30 - CHyCHyCHs—N—O,

O O cocn.CN
; CsHy (sec.) . -
2-cyanowetylooumarone-5ml hon—N-(rphenylpropyl)-

(seo.-o.my

@D

J»COCB:CN

- 2-cyanoaeetyleoumarone-&-sulphon—N—(nmyl)-p-sec.—amylanﬂlde

(32)

 tert -CsHu—C>—N—Oz
sHu
COCHICN -

2-cyanoaeetyioouma:oneos-sulphon-N-(n-amyl)-p-tert.—amylanﬂlde

33
(33) ?m -

i N-(p-benmyhcethmlnobenunesulbhonyl)-N-methyl;onﬂine

CiHu
C>-N—SO-—<:>-NH-C 0-CHy-C OO <

N-(p-beng.oylneet»sqinobeuunegulphonyl)-N-!so-amyhnmm
(35) S :
('JsHs JU—

N-BO,—@-NH—CO-CH:—COO

N-(p-benzoylacetaminobenmesulphonyl)-N-ethyla-
naphthylamine)

36 Nndoomco—o

N-methyl-p-(benmylaeetamlno)-bonunesulpbon-p-nltmmﬂldo -~

@D

Ceronammnd o on

p-benzoylwetamlno-N-(p-tolumemlphony])-N-methyl-anmm
(38)

O—c O0CH,C oxm-C)—so.-NOcan (ter)

n- sHu ’
TN benno lacetaminobenzenesulphony))-N-(n-amyk:
_ (p- v - tert.-amylaniline v 5 e

4 _ - a,sos,us

OCOC&CONHO—SO:—II—O

n-CiHn

N-(p-b 1 Inoh

phonyl)-N-n-amylaniline -

(40) Ococmcoyn@sorzz-(cm)@
e )

N- (p-bemoyheeuminobenzenmﬂphonyl)-N- (vphenylpropyl)-

3)) : . p
COCHiCONE- 0s-N- CH:
- R
N- (p-benzoylwota!‘nlnobe‘nzer_xuul phonyl) -N-benzyl-p-toluldine

“» Qcocmconn—(’_’}%o.—n—wm}.—o

tert.-CsHu
N-(p-benzoylacetaminobenzenesulphonyl)-N-(yphenylpropyl
eyl At LA )

Ococmcovno,-NOc.m. (s0c:)

n-CyHn
N-(p-benzoylaeetamlnobenmnemlﬂbonyl)-N-(n-amyl)-p-sec.-amyl-

“ Ococmcorm—C}-ﬂo.—N- H.r<:>

-(p-benzoylneetamlnobenwnemlphonyl)-mbenzylmmno .

. (45) OCOCH,CQNHO-S OC:Hu(tert)

HﬁCtHl
N-(p-bpnzoyhoetnmlnobenzen’nillaﬁl!:onyl)-N-(benzyl)-p-tert.-nmyl-
6

- 40) O—cocn.CONH-O-éorN-(cm)rO

CH: '

_ 'N-(p-benwyhcetaminobenzenwulghonyl)-N-(-;-pheny]propyl)-(o)-,

(m)-, or (p)-to!

“n Q—c OACECONHOBO:-E'{ §

N-(p-bonzoyheetnplnobenzenuu‘llfhonyl)-N-n-amyl-(o)-, (m)-, or

(48) N—O ,sONHCOCHIC OOOCHi

=
N- (p-nnbdyheetumlnobenunesulphonyl)-N-bemyl-m-whﬂdlm

(49) ) = :
C zr—o -NHC OCH;CO0—CeH;

Hs - \

Iphonyl)-N-benzyl-m-toluidine

lN.(p_l'.L,l

" (50)

[}:0

onfo-cnrl:-bﬁ-o_-nncocn;q 0-{ _>-ocm

ﬁ-(p;cnlaoyhoetamlnobemenemlphonyl)-N—(memethylbenzyl)-
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£ >—cmcmcr{: » S ‘
Y08~ H>-NHC00H00- _$-0CH:

t-CsHn'
(p-anisoy]aoetsminobenzeneslﬂ;isonyl)-N-(-y-phenylpropyl)~p-
tert -2my|

By reference to the specific examples of coapler
compounds suitable for use according o my in-
vention, it will be seen that the portion of the
coupler molecule attached to the.suiphur atom
of the sulphonamide group may be any aryl radi-
cal. It may be either a simple phenyl or naph-
thyl radical or such radical containing substi-
tuent groups. If the portion of the coupler mole-
cule, which is reactive with the oxidation product
of the developing agent, is of the phenolic hy-
droxyl type, this portion of the molecule may not

be attached to the sulphur atom of the sulphon-,

amide group but only to the nitrogen atom as
illustrated, for example, by compounds 1 to 11.
If the reactive portion of the coupler is of the

tion of the molecule attached to the sulphur atom
of the sulphonamide group as illustrated, for ex-
ample; by compounds 12 to 37 or in the portion
of the molecule attached to the nitrogen atom of

the sulphonamide group as illustrated by com- -

pound 38.
Cne of the substituents on the mtrogen atom

S

10

5

tion in the am.ino grotip as well as in the ring.

"such as “alkylphenylenediamines and- alkyltolu-

ylenediamines. These compounds are usually
used in the salt form, such as the hydrochloride
or the sulphate, which are more stable than the
emines themselves. Suitable compounds are
diethyl-p-phenylenediamine hydrochloride, mon--
omethyl-p-phenylenediaminehydrochloride, dim-
ethyl - p - phenylenediaminehydrochloride and
dimethyl-p-phenylenediamine sulphate. The p-
aminophenols and their substitution produets
may also be used where the amino group is un-
substituted. All .of these compounds have an

_unsubstituted amino group which enables the

oxidation products of the developer to couple with

~ the color forming compounds to form a dye image.

20
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methylene type, it may be contained in the por-
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The following examples are illustrative of
developing solutions which may be used to
develop emulsion layers containing the couplers

made accordmg to my invention.
: E:ca,mple 1
p-Aminodiethylaniline sulphate-___grams__ 25
" Sodium sulphite anhydrous—.._____. Fo Lo TN
Sodium carbonate anhydrous ________ do...-- 20
Potassium bromide do. 1
Water to. liter.. 1
Ezample 2 h
p -Aminodiethylaniline hydrochloride :
. grams_. 2 °
Sodium sulphite anhydrous _________ do.-.— B
Sodium carbonate anhydrous—. ... do..-. 20
Potassium bromide ——c-eoemee— ——enbOo. 2
Water to et e e e liter.. 1

of the sulphonamide group, that is, ¥ in the gen- -

eral formuls above, may be any organic substi-
tuent such as an alkyl or an aryl radical. This
substituent may or may. not be a phenolic hy-
droxyl radical. The other substituent on the
nitrogen atom, that is, X in the general formula
above, is limited to alkyl, phenyl substituted alkyl
or benzyl radicals.- This is the substituent which
controls the solubility of the coupler and pro-
duces the property of non-diffusibility in"gelatin.
This substituent may be a simple methyl or ethyl
radical or a phenyl substituted alkyl radical stich
as benzyl or y-phenylpropyl. These radicals ob-
viously may be considered phenyl substituted

35

45

The couplers used according to my invention
may be incorporated in silver halide emulsion
layers in various ways but I prefer to form & .
solution of the sodium salt of the coupler in-
alcohol and add this to the emulsion. For ex-
ample, 3 grams of coupler may be dissolved or
suspended in 50 cc. of ethyl alcohol and sodium -
hydroxide added in the amount of 132 equivalent
weights of the coupler. The sodium hydroxide
may- be added as solid or as a concentrate solu-

tion. The sodium salt of the coupler is thereby.

alkyl radicals, benzyl being a phenyl substituted

methyl radical and +~-phenylpropyl being a
.phenyl substituted propyl radical.

As stated above the coupler must conta.m the
functional or reactive group common to color
forming compounds which react with primary
aromatic amino developing agents. This reactive
group takes the form of a reactive methylene or
reactive ethrenol group. By “reactive methylene”

© we mean & CHa group which is reactive in the
coupling process. The CHaz group is usually
present between two negative centérs as in the
groups —CO—CH2—~CO— or —CO-—CHz—CN.
One of the hydrogen atoms of the methylene
group may, in general, be substituted without
destroying the chemical activity of the group.

By “reactive ethenol” we mean the group

O'H
=C=C—
This group oceurs in the phenohc and naphthohc
coupler compounds which are presumably reac-
tive in the o- or p-Dosition with . respeCt to the
position of the hydroxyl group.

The aromatic amino developing agents used;
with the coupler compounds of my Invention in-:
di- and tri-aminoaryl com-’

clhude the mono-,
pounds and their derivatives. formed by substitu-

50

generated in a solution of 50 cc. of alcohol and
this solution is added to 1 liter of a gelatin silver
halide emulsion. The pH of the emulsion may
then be adjusted if desired by adding a suitable
acid such as acetic or sulphuric acid to neutral-

jze all or part of the sodium hydroxide used to

55

form the sodium salt of the coupler.

“The coupling compchents may be incorporated
either in gelatin or in other colloidal materials
such as collodion, organic esters of cellulose or
synthetic resins. The emulsion may be carried by

_ a transparent medium such as glass, cellulose
" -esters, or synthetic resin or a non-transparent

60

65

70

75

reflecting medium such as paper or an opaque .
cellulose ester. The emulsion may be coated as

.a single layer on the support or superposed layers

containing the couplers may be coated on one or
both sides of the support. The superposed layers
may be differentially. sensitized for the formation
of a natura,l color. image in the well known man- -
ner.

The examples and compounids set forth in the
present specification are illustrative only and it
is to be understood that my invention is to be
taken as limited only by the scope of the ap~

. pended claims.

I claim:
1, A photographic emulsion ‘for forming
coloxed images comprismg & collmdal carrier
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containing a sensitive silver halide and a coupler
compound having the formula:
L /X
'n—so.—r: .

. 3 Y . .
" where R is an aryl radical other than a hydroxy
 substituted aryl radical, X is a phenyl substituted
alkyl radical and Y is selected from the class
consisting of alkyl and aryl radicals, said coupler
compound containing at least one group selected
‘from the -class consisting of methylene and

ethenol which is reactive with primary aromatm'

amino developers.
2. A photographic emulsion for forming
colored ‘images comprising & colloidal” carrier

containing a sensitive silver halide and a coupler

compound having the formula:
“CHy—CsHy .
‘R—803—N :
Y o .
where R is an aryl radical other than a hydroxy
substituted aryl radical and Y is selected from

the class consisting of alkyl and aryl radicals,
said coupler compound containing at least one
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_group selected from the. class consisting of -

methylene and ethenol which is
aromatic amino developers.

" 3. A photographic - emulsion for forming
colored images comprising a colloidal carrier.

‘containing a sensitive silver halide and a couplerv

} compound having the formula:
ClHl—élHS
R—80:+—N
o < .\Y : -
where R is an aryl radical other than a hydroxy
substituted aryl radical and Y is selected from
the class consisting of alkyl and aryl radicals,
said coupler compound containing at least -one
- group selected from the class consisting of
methylene and ethenol which is reactive with
aromatic amino developers.
" 4. A photographic emulsion for forming col-
ored images comprising a colloidal carrier: .con-
taining a sensitive silver halide and a- coupler
compound havmg the formula:
X
R—S0;—N,
: Z

where R is an aryl radical other than a hydroxy

substituteq aryl radical, X is selected from the

class consisting of alkyl and phenyl substituted
. alkyl radicals and Z is a naphthol residue, said

coupler compound containing at least one group
selected from the class consisting of methylene
and ethenol which is reactive with primary aro-
matic photographic developers.

-5. In‘the method of producing a colored pho-
tographic image in-a gelatino silver halide emul.
sion layer, the step which comprises. ireating
the exposed layer containing a coupler compound
having the formula:

X' n
/
RS0
:—N\

X

reactive with
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where R is an a.ryl radical other than a hydroxy
substituted aryl radical, X is a phenyl substituted
alkyl radical and Y is selected from the class
consisting of alkyl and aryl radiecals, said cou- .
pler compound containing at least one group se-
lected from the class .consisting of methylene
and ethenol which is reactive with primary aro- -
matic- amino developers with a developer con-
taining a primary aromatic amino developing
agent. -

6. In the method of producing a colored pho-'
tographic image in a gelatino silver halide emul-
sion layer, the step which comprises treating
the exposed layer containing a coupler compound
having the formula: .

CHr—CiHis
R—80;—N

Y

where R is an aryl radical other than a hydroxy
substituted aryl radical and Y is selected from
the class consisting of alkyl and.aryl radicals,
said coupler compound containing at least one
group selected from the class consisting of meth-
ylerie and ethenol which is reactive with pri-
mary aromatic amino developers, with a develop-

" ing solution containing a primary aromatic ami-

no developing agent,’

7. In the method of producing ‘a colored photo-
graphic image in a gelatino silver halide emulsion
layer, the step which comprises treating the ex-
posed layer containing a coupler compound hav-
ing the formula: .

' ' : CsH¢—CHj

‘R—802—N
- \Y .
where R is an aryl radical other than a hydroxy
substituted aryl radical and Y is selected from the
class consisting of alkyl and aryl radicals, said
coupler compound containing at least one group
selected from the class consisting of methylene

- and ethenol which is reactive with primary aro-
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maticramino developers, with a developing solu-
tion containing a primary aromatic-amino de-
veloping agent.

8. In the method of producing a colored pho-
tographic image in & gelatino silver halide emul-
sion Iayer, the step which comprises treating the
exposed layer- containing a coupler compound
having the formula:

. IR ‘ ‘/x

‘R—80s—N_’
. . _ > K 2
where R is an aryl radical other than a hydroxy .
substituteq aryl radical, X is selected from the
class consisting of alkyl and phenyl substituted
alkyl radicals and Z is a naphthol residue, said
coupler compound containing at least one group
selected from the class consisting of methylene

-and ethenol which is reactive with primary aro-

matic amino developers, with a developing solu-
tion containing a primary aromatic amino devel-
oping agent.

- ARNOLD WEISSBERGER.




