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This invention relates to spectrally (optically) 
sensitized photographic silver halide emulsions 
containing color couplers. 
In general, in subtractive color photography 

blue, green and red sensitive photographic silver 
halide emulsions are employed. The green and 
red sensitivities are obtained by the use of sensi. 
tizing dyes adsorbed to the silver halide grains, 
When couplers or dispersions of couplers are 
incorporated in the dye-sensitized enulsions, it 
is necessary that they do not alter the spectral. 
(optical) sensitization produced by the dyes. 
With the very great majority of sensitizing 

dyes, the molten. Sensitized, silver halide emull 
sions in combination with the color couplers or 
dispersions of color couplers are not stable 
enoughi to permit the obtaining of uniform 
sensitivity throughout the period of coating, the 
emulsions losing the sensitivity conferred by the 
dye to a considerable degree during the coating. 
operation. 
We have now found that certain combiiations, 

of silver halide emulsions Sensitizing dyes and 
color couplers are, in fact, stable and that the 
melted emulsions can be coated without appre 
ciable loss in dye-sensitivity. 

It is, accordingly, an object of our invention to: 
provide stable combinations of silver halide emul 
sions sensitizing dyes and-color couplers: A fur 
ther object is to provide a process for preparing 
Suchi combinations. Still other objectS Will be 
come apparent hereinafter. 

In', accordance: with, our. invention: we prepaire 
an emulsion for color photography comprising a 
red-sensitive silver halide ennulsion containing/a 
color-former (coupler) for the cyanimage. (i. e. 35 
at color-former capable of forming a quinoneinine's 
dye with a phenylenediamine developer), said 
red-sensitive emulsion being sensitized: with at. 
least one Sensitizing dye selected from the group 
consisting of those dyes represented by the fol. 40 
lowing general formulas: : 
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Ho-D-- e-CH=(-CH=(3-N-D-OH. 

X 

Wherein D and D1 each, represents... a divalent. 55 
aliphatic hydrocarbon radical containing from 
1 to 4-carbonatoms, e.g. methylene, ethylene, 
ethylidene, trimethylene, tetramethylene; etc., R. 

771,380 
(C. 95-7) 

2 
and R4 each represents a member Selected from 
the group, consisting of a hydrogen aton and an 
alkyl group containing; from 1-to-4-carbon atoms, 
e.g. methyl, ethyl, nr propyl, isobutyl and n-butyl, 
Z and Z11 each represents, non-metallic. atoms 
necessary to complete a heterocyclic nucleuS 
Selected; from the group, consisting of hetero-. 
cyclic; nuclei of the benzothiazole series; hetero 
cyclic: nuclei of the benzoselenazole series, hetero 
cyclic; nuclei of the naphthothiazole. Series and; 
heterocyclic nuclei of the naphthoselenazole, 
Series, e. g. the benzothiazole. nucleus, the 
5-methylbenzothiazole, nucleus, the 5 rinethoxy-- 
benzothiazole nucleus, the 5ethylbenzothiazole, 
nucleus, the: 5-ethoxybenzothiazole nucleus; the 
5-phenylbenzothiazole nucleus, the 5-chloro. 
benzothiazole nucleus, the:5-bromobenzothiazole: 
nucleus, the benzoselenazole nucleus, the 5-. 
chlorobenzoselenazole nucleus, the: a-naphtho 
thiazole. nucleus, the 3-naphthothiazole nucleus, 
the a-naphthoSelenazole nucleus, the , 3-naphs.- 
thoSelenazole nucleus, etc., R1, and R3 each repre. 
Sents, an alkyl group: containing from 1 to 2. 
carbon atoms; i. e. methyl and ethyl, R2, repre 
sents a monocyclic aryl group of, the benzene: 
series, e; g- phenyl; p-methoxyphenyl, mirtolyl, 
perchlorophehyl, prethoxyphenyl, p-tolyl, pr. 
bromopheryl, and:X, representS. an anion, e.g., g, 
chloride, bromide, iodide, methylsulfate, ethyl-. 
sulfate p-toluenesulfonate, benzenesulfonate, 
acetate propionate, thiocyanate, perchlorate, 
etc.: 

In accordance. With our, invention, We... prepare: 
a yellow-green sensitive: silver halide, emulsion; 
containing ai. Color-former (coupler), for the: 
magental image: (i.e., a color-former capable: of: 
forming an azomethine dye. With a phenylene-. 
dianine: developer), said yellow-green sensitive. 
silver halide emulsion being sensitized with at. 
least one-sensitizing. dye-selected from the group 
COIsisting of those: dyes represented by the fol. 
loWing, general formulas: 
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WI. S 
N ^ 

C-CH-cC N-D-COOH 

N^ 
b, 

N-D-COOH 

wherein R4 and R5 each represents an alkyl group 
containing from 1 to 4 carbon atoms, e. g. methyl, 
ethyl, n-propy, n-butyl, isobutyl, etc., Xi repre 
sents an anion, e. g. benzenesulfonate, p-toluene 
sulfonate, chloride, bromide, iodide, perchlorate, 
methylsulfate, ethylsulfate, thiocyanate, acetate, 
propionate, etc., D2 and D3 each represents a 
divalent hydrocarbon radical containing from 1 
to 4 carbon atoms, e. g. methylene, ethylene, 
ethylidene, trimethylene, tetramethylene, etc., 
and Z3 represents the non-metallic atoms neces 
sary to complete a heterocyclic nucleus of the 
quinoline series, e. g. the quinoline nucleus, the 
6-methylquinoline nucleus, the 6-ethylquinoline 
nucleus, the 6-methoxyquinoline nucleus, the 6 
ethoxyquinoline nucleus, the 6-chloroquinoline 
nucleus, etc. 
In the preparation of photographic elements 

for color photography employing our new emul 
sions, any of the customary procedures can be 
used. Thus, the emulsions can be coated on a 
support as separate layers, e. g. a Support (of 
cellulose acetate film, resin film, paper, etc.) can 
be coated with a layer of the red-sensitive emul 
sion containing a color former (as described 
above) and upon this, a layer of the yellow-green 
sensitive emulsion containing a color former (as 
described above) can be coated. Upon the yellow 
green sensitive layer, a yellow filter layer can 
then be coated and upon the filter layer a layer 
of a blue sensitive emulsion containing a Color 
former which produces a yellow image or pic 
ture. Typical multi-emulsion photographic ele 
ments (involving color-formers in the emulsion) 
to which our invention is applicable are described 
in United States Patents 1,055,155, dated March 
4, 1913; 2,304,940, dated December 15, 1942, and 
2,322,027, dated June 15, 1943. 
Our invention is also applicable to color pho 

tographic emulsion material wherein the emul 
sions are mixed instead of disposed in Separate 
layers. Moreover, our invention is also applicable 
for producing single emulsions containing color 
formers for making component color pictures. In 
addition to the sensitizing dyes and color-formers 
the emulsions employed in our invention can also 
contain the usual additions to emulsions, e. g. 
stabilizers, etc. 
Our invention is especially useful where the 

emulsions contain, in addition to a Color-former, 
a dispersing agent for the color-former, e. g. the 
water-insoluble but water-permeable materials 
set forth in U. S. Patents 2,304,940 and 2,322,027, 
such as water-insoluble but water-permeable cel 
lulose esters, e. g. water-insoluble, but Water 
permeable cellulose acetate, cellulose acetate 
phthalate, cellulose nitrate, etc., water-insoluble, 
but water-permeable cellulose ethers, water-in 
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4. 
Soluble but water-permeable natural and syn 
thetic resins, high-boiling, substantially water 
insoluble crystalloidal materials, such as N-n- 
amylphthalimide, tetrahydrofurfuryl benzoate, 
triphenyl phosphate, n-butyl sulfone, ethyl-N,N- 
di-n-butylcarbamate, ethyl-N-phenylcarbamate, 
tetrahydrofurfuryl succinate, ethyl benzyl malo 
nate, methyl phthalate, n-butyl phthalate, n 
amyl phthalate, 6-methoxyethyl phthalate, g 
ethoxyethyl phthalate, (3-butoxyethyl phthalate, 
butyl O-methoxybenzoate, n-hexyl benzoate, 
benzophenone, p - Sec -amylbenzophenone, tri 
Cresyl phosphate, diphenyl mono-p-tert, butyl 
phenylphosphate, monophenyl di-o-chlorophenyl 
phosphate, tri-o-phenylphenyl phosphate, p 
toluenesulfonyl methyl-o-toluidine, p-toluenesul 
fonyl dimethylamide, p,p'-di-n-amylbenzenesul 
fonamide, p-toluenesulfonyl di-n-butyl amide, 
N,N'-diethyl-N,N'-diphenyl urea, N,N-di-n-butyl 
Urea, etc. 
Our invention is especially useful with emul 

Sions in which the color-former is dispersed in 
One or more of the aforesaid substantially water 
insoluble, high-boiling crystalloidal materials. 
These crystalloidal materials are organic and 
have boiling points above about 175° C. These 
Crystalloidal materials have a high solvent action 
for the color-formers and for the dyes formed 
therefrom and are permeable to photographic 
processing Solutions. These crystalloidal ma 
terials have been referred to as “oil formers' be 
cause they have the property of producing an 
Oily or liquid solution when mixed with the 
coupler, even though the coupler is a solid. The 
Crystalloidal materials are generally liquid at 
Ordinary temperatures or low melting solids (be 
low 100 C.). The most useful compounds con 
tain one or more polar groups such as halogen, 
hydroxyl, carboxylic acid, amide, ketone, etc. 
The following couplers are suitable for use in 

our invention. It is to be understood that this 
list is not exhaustive, but merely to typify com 
pounds which may be used. 

Couplers producing cyan images 

5-:Emylphenoxybenzenesulfonamino) -i-naph ol 
5-(N-benzyl - N - naphthalenesulfonamino)-1- 

naphthol 
5-(n-benzyl-N-n-vallerylamino)-1-naphthol 
5-Caproylamino-1-naphthol 
2-chloro-5-(N-n-valeryl-N-p-isopropylbenzyl 
amino)-1-naphthol 

2,4-dichloro-5-(p-nitrobenzoyl-3-o-hydroxyeth 
ylamino)-1-naphthol 

2,4-dichloro-5-palmithylamino-1-naphthol 
2,2'-dihydroxy-5,5-dibromostilbene 
5-diphenylethersulfonamido-1-naphthol 
1-hydroxy-2-(N-isoamyl-N-phenyl) naphthamide 
1-hydroxy-2- (N-p-Sec. amylphenyl)-naphtham 

Ce 
8-hydroxy-1-a-naphthoyl - 1,2,3,4-tetrahydro 

quinoline 
2-lauryl-4-chlorophenol 
1-naphthol-2-carboxylic-a-naphthalide 
1-naphthol-5-sulfo-cyclohexylamide 
5-phenoxyacetamino-1-naphthol 
5-6-phenylpropionylamino-1-naphthol 
Monochlor-5-(N-y-phenylpropyl-N-p-sec.-amyl 
benzoylamino)-1-naphthol 

2-acetylamino-5-methylphenol 
2-benzoylamino-3,5-dimethylphenol 
2-a(p - tert. amylphenoxy)-n - butyrylamino-5- 

methylphenol 
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2-a (p - tert. amylphenoxy): -ni-butyrylamino-4- 
chloro-5-methylphenol - - . . 

2- (p' - tert. amylphenoxy-p-benzoyl)amino-4- 
chloro-5-methylphenol - 

2-(4' - tert-amyl-3-phenoxybenzoylamino)-3,5- 
dimethyl-1-phenol 

2-phenylacetylamino-4-chloro-5-methylphenol 
2-benzoylanino-4-chloro-5-methylphienol 
2-anilinoacetylamino-4-chloro-5-methylphenol 
2-4'--a-(4'-tert. amylphenoxyl)-n-butyryl 
aminol-benzoylamino - 4 - chloro-5-methyl 
phenol 

2-4'-3'-(4'' - tert. amylphenoxy)benzoylami 
nol benzoylamino-4-chloro-5-methylphenol 

2-p-nitrobenzoylamino-4-chloro-5-methylphe 
nol 

2-m-aminobenzoyl-4-chloro-5-methylphenol 
2-acetamino-4-chloro-5-methylpheno 
2(4'-Sec. amylbenzamino)-4-chloro-5-methyl 
phenol 

2(4'-n-amyloxybenzamino)-4-chloro-5-methyl 
phenol 

2- (4'-phenoxybenzoylamino)phenol 
2- (4'-tert, amyl-3-phenoxybenzoylamino)phe 

nol 
2 - Ia- (4 - tert. butylphenoxy) propionylaminol 
phenol 

2-(a-(4'-tert. amyl)phenoxypropionylamino). 
phenol 

2-N-methyl-N-(4'-tert, amyl-3'-phenoxyben 
Zoylanino) phenol 

2-(4'-tert: amyl-3'-phenoxybenzoylamino)-3- 
methyl-1-phenol 

2-(4'-tert. amyl-3-phenoxybenzoylanino) - 6 - 
methyl-1-phenol 

2-(4'-tert. amyl-3-phenoxybenzoylaimino)-3,6- 
dimethylphenol 

2,6-di-(4'-tert, amyl-3'-phenoxybenzoylamino) - 
1-phenol t 

2 - a - (4 - tert. amylphenoxy)butyrylamino - 1 
pheno 

2-(4'-tert. amyl-3'-phenoxybenzoylamino)-3,5- 
dimethyl-1-phenol 

2-a-(4-tert. amylphenoxy)-n-butyrylaminol 
5-methyl-1-phenol 

2-(4'-tert, amyl-3-phenoxybenzoylamino)-4. 
chloro-1-phenol 

3 - Ia- (4-tert. amylphenoxy) n-butyrylaminol-6 
chlorophenol 

3-(4'-tert. amyl-3-phenoxybenzoylamino)phies 
no 

2a-(4'-tert. amylphenoxy)-n-butyrylaminol-6- 
chlorophenol 

3-La-(4-teit. amylphenoxy)-n-butyrylaminol-4s. 
chlorophenol 

3-(4-tert. amylphenoxy)-n-butyrylaminola-5- 
chlorophenol 

3-a- (4'-tert. amylphenoxy) -n-butyrylaminol -2- 
chlorophenol 

2-(4-tetet: amylphenoxybutyrylamino)-5-chlor 
rophero 

2. (4'-tert: amyl-3-phenoxybenzoylamino)-3- 
chlorophenol. 

5-benzene sulfonaminos--naphithol: 
2,4-dichloro-5-benzenesulfanino-1-naphthol 
2,4-dichloro-5-(p-toluenesulfamino)-1-naphthol 
5 - (1,2,3,4-tetrahydronaphthalene-6-sulfanino)- 

1-naphthol 
2,4-dichloro-5-(4-bromodiphenyl-4-sulfonami 

no)-1-naphthol 
5- (quinoline-5-sulfamino)-1-naphthol 
Any of the acylaminophenol couplersidisclosed in 
United States Patents 2,423,730, dated July 8, 
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s 
1945. Carbies used, as coupiers for the cyans 
image, e. g. 

(H, 
s Nico-di-O-( )-ciu, 

OH: 
CH 

& 

C -Nico-di-O-( )-gilt, 

etc. 

Couplers producing...magenta images 

i-p-sec. amylphenyl-3-n-amyl-5-pyrazolone 
2-Cyanoacetyl-5-(p-sec. amylbenzoylamino). 
CoatOne. 

2-Cyanoacetylcoumarone, -, 5 -- (n-n-amylap-sec. 
acyl Stilfanilide). 

2-Cyanoaeetylcotumarone-5'-. (Nin-amylptert 
amylsulfanilide); 

2-CyanoacetyleoCInaroners- 5-sulfon-N-n-buty. 
anilide. 

2-Cyanoacetyl-5-benzoylamino-coumarone 
2-Cyanoacetylcoumarone-5-sulfondimethylamide 
2 Anoacetylcoumarone-3-sulfon-N-methylani ce 

2-Cyanoacetylnaphthalenes sulfon-N-methylani 
lide 

2-Cyanoacetylcoumarone-5-(N-y-phenylpropyl)- 
p-tert: amylsulfonanilide 

1-p-laurylpheryl-3-methyl-5-pyrazolone 
itf3rnaphthyl-3-amyl-5-pyrazolone 
lip-nitrophienyl-3-ni-amyl-5-pyrazolone 
1-p-phenoxyphenyl-3-niramyl-5-pyrazolone 
1-phienyl-3-ni-amyl-5 pyrazolone 
14tphenyleae bis-3-(1-sphenyl-5-pyrazolone) 
15-phenyis-3-acetylamino-5-pyrazolone 
l-phenyl-3-propionylamino-5-pyrazolone 
1-phenyl-3-1.svallerylamino-5-pyrazolone 
lephenyl-3-chloroacetylamino-5-pyrazolone 
lrphenyl-3rdichloroacetylamino-5-pyrazolone 
1-phenyl-3-benzoylamino-5-pyrazolone 
1 - phényl-37 (r)-animobenzoyl)amino-5-pyrazo 
loe 

l-phenyl-3-(p-Sec, amylbenzoylamino) 5-pyrazo 
One. 

1-phenyl-3-diamylbenzoylamino-5-pyrazolone. 
i-phienyl-8-6-naphthoylamino-5-pyrazolone. 
i-phenyl-3-phenylcarbamylamino-5-pyrazolone. 
1sphenyl-3-palmitylamino-5-pyrazolone. 
lrphenyl-3-benzenesulfonylamino-5-pyrazolone. 
is (p-phenoxyphenyl)-3-(pstert., amyloxyben 

ZOyl) allino-5-pyrazolone. 

Of course, for. photographic. elements involving. 
a.bluetSensitive, as Wellas, a yellow-green sensi 
tive, and aired sensitive...emulsion, color-formers. 

75% which produce yellow images are employed and 
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any of the color-formers producing yellow images 
can be used, e.g. 

Couplers producing gelou images 
N-amyl-p-benzoylacetaminobenzenesulfonate 
N-(4-anisoylacetaminobenzenesulfonyl)-N-ben 
zyl-m-toluidine 

N-(4-benzoylacetaminobenzenesulfonyl)-N-ben 
zyl-m-toluidine 

N - (4 - benzoylacetaminobenzenesulfonyl)-N-n- 
amyl-p-toluidine 

N-(4-benzoylacetaminobenzenesulfonyl)-N-ben 
Zylaniline 

w-(p-Benzoylbenzoyl)acetanilide 
w-Benzoylacet-2,5-dichloroanilide 
oy-Benzoyl-p-aec. amylacetanilide 
N,N'-di(cv-benzoylacetyl)-p-phenylenedianine 
N,N'-di-(acetoacetamino)-diphenyl 
4,4'-di- (Acetoacetamino)-3,3'-dimethyldipheny 
p,p'-di- (Acetoacetamino)-diphenylmethane 
Ethyl-p-benzoylacetaminobenzeneSulfonate 
Nonyl-p-benzoylacetaminobenzenesulfonate 
N-phenyl-N'-(p-acetoacetaminophenyl)-urea 
n-Propyl - p - benzoylacetaminobenzenesulfonate 

acetoacetpiperidide 
w-Benzoylacetpiperidide 
N(a-benzoylacetyl)-1,2,3,4-tetrahydroquinoline 
N-(o-benzoylacetyl)morpholine 

The aforesaid couplers give color development 
with color developers, such as N,N-dimethyl-p- 
phenylenediamine, N,N-diethyl - p - phenylene 
diamine, N-carbamidomethyl-N-methyl-p-phen 
yenediamine, N-carbamidomethyl-N-tetrahy 
drofurfuryl-2-methyl-p-phenylenediamine, N 
ethyl-N4-carboxymethyl-2-methyl-p-phenylene 
diamine, N4-carbamidomethyl-4-ethyl-2-methyl 
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EXAMPLE 1. 

VII. S S 

C-CEC-CeC 

Dye--------------------------------------------- 

gelatino-silver-bromiodide emulsion, sensitized 
with dye ------------------------------------- 

same gelatino-silver-bromiodide enulsion sensi 
tized with same dye and containing a dis 
persion of an o-acylaminophenol coupler for 
cyanimage------------------------------------ 67.5 

same gelatino-silver-bromiodide emulsion sensi 
tized with same dye and containing a dis 
persion of an o-acylaminophenol coupler for 
cyan image, held 1 hr. at 40 C--------------- - 

same gelatino-silver-bromiodide emulsion sensi 
tized with same dye and containing a dis 
persion of an O-acylaminophenol collpler for 

\% N/ 
N 

I- CH 

(H, &H, 
C 

W-A, \ S N 
C-C-CBI-CE=C 

re? N 
(H, (H, 
&E, C 

- (-o O OB 
O 

IX. CHs 
/ S &B, S N / 

C-CEtscC-CH=C 

I- CH 

GH, ch, 
CH 

IX-A. (H, 
/S CH S o-on-on-c? 
N/ N 
CH CI 
| d gh, H 
C=O q=o 
O- OH 

TABLE A 

(Exposure through red filter which transmits substantially no light of wavelength shorter than 580 mp.) 

VIII VII-A IX IX-A 

Speed y Speed 1 Speed y Speed y 

280 1.63 60.5 1.98 425 , 54 3.25 99 

1.06 67.5 1.06 8 0.2 240 18 

() ------ 63.0 1.07 () ------ 70 1.10 

() ------ 38.0 1.23 () ------ 130 14 cyan image, held 2 hrs. at 40 C---------------- 

Concentration of sensitizing dye was 30 mg. per liter of emulsion in all cases. 
2 Red speed too low to measure. 

p-phenylenediamine, N4-ethyl-N4-tetrahydrofur- 60 From the data, in the above table it is apparent 
furyl-2-methyl-p-aminophenol, 3-acetylamino 
4-aminodimethylaniline, N-ethyl-N-6-methane 
sulfonamidoethyl-4-aminoaniline, N-ethyl-N-B- 
methanesulfonamidioethyl-3-methyl - 4 - amino 
aniline, the sodium salt of N-methyl-N-6-sulfo 
ethyl-p-phenylenedianine, etc., 
The following examples demonstrate the 

stability of emulsions containing color formers 
prepared in accordance with our invention. The 
dyes hereinafter formulated will be referred to 
in the subsequent examples by the Roman nu 
merals assigned to the dyes. In certain of the ex 
amples comparisons with other sensitizing dyes 
show the greatly superior stability of our new 
emulsions. 

65 

70 

75 

that two otherwise excellent red sensitizers (dyes 
WITI and IX) do not give emulsions which are 
Sufficiently stable to be coated in the presence of 
color formers, whereas dyes VIII-A and IX-A 
give emulsions of satisfactory stability. 

EXAMPLE 2 

/S SS Ye-on-on-on 
( N C C N 

CH 

CH CH 



X-A. iss 

th 
CH 

ass40,776 
S) O 

ABEEB 

i(Exposure throughrred filter which transanits substantially.nd:light-of-wavelength shorter than 580m) 

'Bye. -------------------------------------------- X 

Speed y 

'with dyel. 
same gelatin 
isitized with same dye and Cofitaining a dis 
persion of: ano-acylaminophenol coupler for 
cyanimage.--------------------------- 13, 0,26 same gelatinosilver-bromoiodide-emulsion sen 

...sitized, with same-dye-and-containing a dis 
persion of an O-acylaminophenbl coupler for 
icyanimage, held ihriat 40C--------------- () ------ same gelating-silver-bramoiodide emulsion sen 
isitized with..same dye and containing a dis persion: Öfiane-acylatinophenbl coupler for 
cyanimage, held.2hrs at 40°C.---------------- () ------ 

mulsion sen 

XA 

Speed "y. 

240 1,98 

500 0.99 

480 1.09 

365 1.09 

: Concentration of sensitizing dye was 30 mg. per liter of emulsion. Rédspeed todlow...to measure. 

From the data in the above Table B it is apparent 
25 that two. Otherwise, excellent red-sensitizers (dyes 

X and XT) do not give emulsiors, which ace...Sufi 
*ciently stable to be coated in the presence of 

sy color formers, whereas: dyes XA and XE-Agive 
tch, emulsions of satisfactory stability. 
CH, 30 
t=o .EXAMPLE:3 
bH 

XI. 

35 

/ 

'40 

XIII. r OCE 

C 45 /N t 

FABLE C 

: (Exposure through a minus blue filter which transmits, sub 
wavelengthshorter than 500m. stantially no light of 

XII 

gelatinosilyer-bromoiodide Femulsions : sensitized: t 
with dye------------------------------------- 1600, 58. 

same gelatino-silver-bromiodide emulsion sensitized with same dye and containing a dispersionofia: 
E5pyrazolone coupler formagenta image, held 1 hr. : 
at 409.------------------------------------ 1780.65 same gelatino-silver-brofraid dideenaulsion sensitized i 

' withs same dye'and'containing: a dispersion of a 
5-pyrazolone coupler for Imagentainage, held 2 
hrs at 40 C----------------------------------------------- 

Speed' y 

370, 1:58. 

370, 1:63 

reoneentration of dyein alleases, 30 mg per liter öfeHitlision. 
3865; 1868 
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The data in the above Table C show two yellow 
green sensitizers either of which gives an emul 
sion containing a coupler for the magenta image, . . 
which emulsions are satisfactory for coating 
purpoSeS. 

EXAMPLE 4 
XW. 

C 

S 

-CH 

TABLE D 

Exposure through red filter which transmits substantially no light 
of wavelength shorter than 580 mp. 

Dye Speed Ty 

gelatino-silver-bromoiodide emulsion sensitized with 
dye XIV --------------------- - - - - - - - - - - - - - - gelatino-silver-bromiodide emulsior Sensitized with 
dye XIV and containing a dispersion of an oacylaminophenol coupler for cyan image, held 
at 1 hr. for 40 C------------------------ - - - - gelatino-silver-bromiodide emulsion, sensitized With 
dye XIV and containing a dispersion of an oacylaminophenol coupler for cyan image, held at 
2 hrs. for 40 C------------------------------------ 

85 0, 44 

215 

85 0.43 

1 Concentration of sensitizing dye is 30 mg. per liter of emulsion in 
all cases. 

In the above Table ID it is shown that dye XIV 
gives a stable emulsion in the presence of Color 
couplers for the cyan image. 

EXAMPLE 5 

XW. GH, 
S S / CH N N / 

C-CH=C-C-C 
a Y - -Cl C- NY N 

Yer C 

CH, & HoH 
CHO 

TABLE E 
Exposure through red filter which transmits. Substantially no light 
Exp E. wavelength shorter than 580 mp. 

Dye Speed y 

gelatino-silver-bromoiodide emulsion Sensitized With 
diye XV------------------------- - same gelatino-silver-bromoiodide, emulsign Sesii 
tied win same dye and containing a dispersion 
of ano-acylaminophenol color coupler for cyan. 
image, held at 40°C. for h---------- same gelatino-silver-bromoiodide, emulsi Sesii 
tied with same dye and containing a dispersion ofanoacylaminophenol color coupler for cyan 
image, held at 40° C. for 2 hrs--------------------- 

645 

490 0.54 

370 0.55 

1 Concentration of dye in all cases, 30 mg. per liter of emulsion. 
In the above Table E it is shown that dye XV 

0.44 
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12 
hol and a volume of the methyl alcoholic solution 
(which may be diluted with water) containing 
from 5 to 100 mg. of the dye or dyes is slowly 
added to 1000 cc. of emulsion with stirring. In 
the case of the dyes of Formulas I, W, WI and WII, 
a water-soluble salt of the dyes is advantageously 
formed and dissolved in water, methyl alcohol or 
ethyl alcohol. The resulting Solution of the 
water-soluble Salt is then dispersed in the emul 
Sions. The Water-soluble salts are advantage 
ously formed by adding to the dye or dyes (Wet 
With a little Water, nethyl alcohol or ethyl al 
cohol), an alkali metal hydroxide, e. g. sodiulin 
or potassium hydroxide, O annonium hydroxide, 
or an amine, e. g. methylamine, ethylamine, di 
methylamine, diethylainine, trimethylamine, tri 
ethylamine, ethanolamine, diethanolamine, tri 
ethanolamine, pyridine, N-methylpiperidine, n 
propylamine, isopropylamine, n-butylamine, 3 
ethoxyethylamine, etc. The Salt Which forms is 
then taken up in a suitable solvent, e. g. Water, 
methyl alcohol, ethyl alcohol, a mixture of methyl 
alcohol and water, a mixture of ethyl alcohol and 
water, etc. As in the case of the dyes of Formulas 
II, III and IV, the dyes of Formulas I, W, WI and 
WII are ordinarily employed in a concentration of 
from 5 to 100 mg. per iter of ennulsion. In the 
case of any of the sensitizing dyes employed in 
our invention, the optimum sensitizing effect is 
ordinarily obtained at a concentration of from 5 
to 50 mg. of dye per liter of emulsion. 
The Sensitizing dyes in most cases should be 

added to the emulsions before the coupler of 
coupler dispersion is added. 
The color-formers (couplers) are incorporated 

in the emulsions in the customary manner, e. g. 
by adding a dispersion of the coupler in a water 
insoluble but Water-permeable material (see 
above) to the emulsion, or by adding a dispersion 
of the alkali metal of the coupler in water. When 
employing dispersions of couplers in the afore 
said crystalloidal materials, the coupler (color 
former) which has been mixed with the high 
boiling organic crystalloidal material to produce 
an oil-like mixture can be dispersed in Water or 
gelatin Solution or in any aqueous binder of co 
loidal character which is miscible with the silver 
halide emulsion. The dispersion can be effected 
With the aid of a homogenizer, colloid mill or the 
like, and the dispersions can be stabilized by the 
addition of emulsifying agents such as those of 
the Well-known higher fatty alcohol sulfate type. 
The dispersion may also be formed by dispersing 
a solution of coupler and Crystalloidal materia in 
a Solvent of low boiling point such as butyl ace 
tate with Water or gelatin Solution and Subse 
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gives a fairly stable emulsion in the presence of 
color couplers for the cyan image. 

In preparing emulsions in accordance With our 
invention, the sensitizing dyes can be added to 
the emulsions in accordance with custonary pro 
cedures, i.e. by adding a Solution of the dye in: 
an apropriate solvent to the emulsions. In the 
case of the dyes of Formulas II, III and IV, the 
dyes are advantageously dissolved in methyl alco 

70 
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quently removing the low-boiling solvent by evap 
Oration. Here also an emulsifying agent can be 
used. It is important that the mixture of coupler 
and crystalloidal material be a liquid at ordinary 
temperatures, so that liquid particles are formed 
when the mixture of coupler and crystalloidal 
material is emulsified in Water and mixed with 
the emulsion, the particles retaining the coupler 
in Solution, yet being readily penetrated by the 
photographic developing solution and other proc 
essing baths. The nature and proportions of the 
coupler and the crystalloidal material should be 
chosen. So that the particles are liquid under the 
conditions of coating and processing the emui 
sion. With the aforesaid crystalloidal materials, 
there is little or no tendency to crystallization 
even when the coupler is present in a proportion 
amounting to 50% or more of the high-boiling 
crystalloidal material. The crystalloidal ma 



terials"should also be substantially “colofless and 
stable toward light, heat and "moisture, in addi 
tion' to being inert to the various processing baths 
which may be 'encountered, such as idevelopers, 
'Oxidized developers, silver removal baths"and fix- . 
sing baths. Fhey should have a sufficiently low 
refractive index-Sothat solutions of the couplers 
in them have approximately the same réfractive 
index as gelatin, thereby minimizing the opacity 
or-light. scattering of-the-coating. Most couplers 
themselves have high refractive indices and for 
this reason it is desirable that the oil formers 
have low refractive indices. 'The crystalloidal 
materials should be easily dispersible in the emul 
sions and should be chemically...inert toward: the 
couplers and dyesformed therefrom. 
Our invention is directed primarily to the ordi 

narily employed gelatino-silverhalide develop 
ing-out emulsions, e.g. gelatinos silver-chloride, 
-chlorobromide, -chlorobromiodide, iodochloride, 
-bromide and bromiodide developing-out emul 
isions. These ordinarily employed "Silver haide 
tdeveloping out emulsions are "emulsions "Which 
form 'surface' latent image (see British Patent 
581772, accepted October 24, 1946). However, 
Silverihalide emulsions' which form latent image 
mostly inside the silverhalide grains (see British 
Patent 581,772 supra) can also be employed in 
practicing our invention. 
The dyes set forth under:Formula II above are 

described in the copending application of Eieslie 
G. S. Brooker and Frank L. White, Serial No. 
519,354, filed January 22, 1944, now U.S. Patent 
25478.366, issued August 9, 1949. The dyes set 
forth under Formula II" above are described in 
United States Patent 2,213;238, dated September 
3, 1940. The dyes set forth, under Formula I 
above can be prepared as described in United 
States Patent 2,231,658, dated February 11, 1941, 
by condensing a cyclammonium carboxyalkyl 
quaternary salt containing a reactive methyl 
group with ethyl orthoformate, ethyl orthoace 
tate, ethyl orthopropionate, ethylworthobutyrate 
or ethyl orthowalerate. The dyes set forth under 
Formulas WWTII above are prepared as de 
scribed in the copending application of Gertrude 
Wan Zandt...and Leslie G. S. Brooker, Serial No. 
71186, filed November 22, 1946, now U. S. Patent 
251593, issued July 18, 1950. 
What we claim' as our invention and desire to 

be secured by Letters Patent of the United States 
is: 

1. A red sensitive gelatino-silverhalide emu 
sion for color photography-containing dispersed 
thereinfinely divided liquid particles of a "mix 
ture of a phenolic colorsformer for the cyan 
image capable of forming a quinoneimine dye 
with a phenylenediamine.developer, arida Sub 
stantially water-insoluble, low-molecular weight, organic,crystalloidal material"having a boiling 
point above about 175°C., said crystalloidalma 
terial having a high solvent action for the color 
former and for the dye formed therefron, and 
being permeable to photographic processing Solu 
tions, the nature and proportions of the color 
former and crystalloidalmaterial being"So-chosen 
that particles thereofare liquid underconditions 
of coating and processing the emulson, Said Ted 
sensitive emulsion being sensitized to the red With 
at least one sensitizing -dye selected from the 
group consisting of those dyes represented by the 
following general formulas: 

R 
S. A. a- - - - - - -oac-D-3 Se-chi-b-CH=é š-D-COOH 
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i-i-e- sc H-I-6 N-Ra 
X- O O . 

l, k, 
/2\, i. /ZIN 

Ho-D-N-R-CH=(-CH=6 N-D-OH 

wherein.D. and Dreach represents a divalent ali 
phatic hydrocarboni radical containing from 1 to 
4f carbon; atoms, R. and R4 represent a member 
Selected; from the group consisting of a hydrogen 
atom, and an alkyl group containing from 1 to 54 
carbonatoms, Zand Z1:eachs represents:the non 
metallic atoms necessary to complete a hetero 
icyclic: nucleus; selected from the group consisting 
of heterocyclicanusclei Öf the benzothiazole series, 
sheterocyclic nuclei of theibenzoselenazole series; 
heterocyclicinuclei of the naphthothiazoleiseries 
and heterocyclic nuclei of the naphthoSelenazole 
series, R1 and R3: each represents: an alkyl group 
containing from 1 to 2 carbon atoms, R2 repre 
Sents:a monocyclic aryl group. of the liberaZene 
series, and Xrepresents an:anion. 
2. A yellowgreensensitive'gelatino-silverthal 

ide emulsion for color i photography 4 containing 
dispersed therein finely divided liquid particles 
Of;a mixture Ofa-ketomethylene colors forrier for 
the Imagentainage capable of forming aquiroiae 
innine dye with a phenylenediamine developer, 
and a substantially water insoluble, low molecul 
lar weight, organic,crystalloidal materialaavirig 
a boiling point:above about $1.75° C., Said Crys 
talloidal material having a high solvent action 
for the color former and for the dye formed 
therefrom, and being permeable to photographic 
processing solutions, the nature and proportions 
of the color former and crystalloidal material be 
ing so chosen that particles thereqf are liquid 
under conditions of coating and processing the 
emulsion, said yellow-green sensitive emulsion 
being sensitizd to the yellow-green with at least 
onessensitizing-dye-selected from the group con 
sisting of those dyes represented by the follow 
ing general formula: 

-2s 
C-CH=6-N-SRs s^ 

/S N - 4. 
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N 2. 
c-CH=6 

N/ 
RY 

N-D-COOH 

wherein R4 and R5 each represents an alkyl group 
containing from 1 to 4 carbon atoms, Xi repre 
Sents an anion, D2 and D3 each represents a di 
valent aliphatic hydrocarbon radical containing 
from 1 to 4 carbon atoms, and Zs represents the 
non-metallic atoms necessary to complete a het 
erocyclic nucleus of the quinoline series. 

3. A red sensitive gelatino-silver-halide emul 
Sion for color photography containing dispersed 
therein finely divided liquid particles of a mixture 
Of an O-acylaminophenol color-former for the 
Cyan image capable of forming a quinoneimine 
dye with a phenylenediamine developer, and a 
Substantially water-insoluble, low molecular 
Weight, Organic crystalloidal material having a 
boiling point above about 175° C., said crystal 
loidal material having a high solvent action for 
the color-former and for the dye formed there 
from, and being permeable to photographic proc 
essing Solutions, the nature and proportions of 
the color-former and Crystalloidal material be 
ing so chosen that particles thereof are liquid 
under conditions of coating and processing the 
emulsion, said red sensitive emulsion being Sensi 
tized to the red with at least One Sensitizing dye 
selected from the group consisting of those dyes 
represented by the following general formulas: 

Za R Zi\ 
Y. d 1 OO C-D-N. C-C=C-C-C N-D-COOH 

w 2. N 1. 
21 a W Y. 

R-is-e--CH-i-6 -Rs k () ) 
l, k, 

2. R Ziy 
1. Ya t Ya Ho-D-N t-CH=(-CH=6 N-D-OH 

Wherein D and D1 each represents a divalent 
aliphatic hydrocarbon radical containing from 
1 to 4 carbon atoms, R, and R4 represent a men 
ber selected from the group consisting of a hy 
drogen atom and an alkyl group containing from 
1 to 4 carbon atoms, Z and Z1 each represents the 
non-metallic atoms necessary to complete a het 
erocyclic nucleus Selected from the group con 
sisting of heterocyclic nuclei of the benzothiazole 
series, heterocyclic nuclei of the benzoSelenazole 
series, heterocyclic nuclei of the naphthothia 
zole series and heterocyclic nuclei of the naph 
thoselenazole series, R1 and R3 each represents 
an alkyl group containing from to 2 carbon 
atoms, R2 represents a monocyclic aryl group of 
the benzene series, and X represents an anion. 

4. A red sensitive gelatino-silver-halide emul 
sion for color photography containing dispersed 
therein finely divided liquid particles of a mixture 
of an o-acylaminophenol color-former for the 
cyan image capable of forming a quinoneimine 
dye with a phenylenediamine developer, and a 
substantially water-insoluble, low molecular 
weight, organic crystalloidal material having a 
boiling point above about 175 C., said crystal 
loidal material having a high Solvent action for 
the color-former and for the dye formed there 
from, and being permeable to photographic proc 
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16 
essing solutions, the nature and proportions of 
the color-former and crystalloidal material being 
so chosen that particles thereof are liquid under 
conditions of coating and processing the emul 
Sion, Said red sensitive emulsion being Sensitized 
to the red with at least one sensitizing dye 
selected from the group consisting of those dyes 
represented by the following general formula: 

Z. Za R 
w N 

-OO c-D-x e-CH=(-CH=6 N-D-COOH 
wherein D represents a saturated divalent ali 
phatic hydrocarbon radical containing from 1 
to 4 carbon atoms, R, represents a member selected 
from the group consisting of a hydrogen atom 
and a primary alkyl group containing from 1 to 
4 carbon atoms, and Z represents the non-metal 
lic atoms necessary to complete a heterocyclic 
nucleus of the benzothiazole Series. 

5. A red sensitive gelatino-silver-halide emul 
sion for color photography containing dispersed 
therein finely divided liquid particles of a mix 
ture of an o-acylaminophenol color-former for 
the cyan image capable of forming a quinonei 
mine dye with a phenylenediamine developer, 
and a Substantially water-insoluble, low molecul 
lar weight, organic crystalloidal material having 
a boiling point above about 175° C., said crystal 
loidal material having a high solvent action for 
the color-former and for the dye formed there 
from and being permeable to photographic proc 
essing Solutions, the nature and proportions of 
the the color-former and crystalloidal material 
being so chosen that particles thereof are liquid 
under conditions of coating and processing the 
emulsion, Said red Sensitive emulsion being sensi 
tized to the red with at least one sensitizing dye 
Selected from the group consisting of those dyes 
represented by the following formula: 

O. X------CO C1 \% Y C1 
ch, 

&H, (H, 
doo- dooh 

6. A red sensitive gelatino-silver-halide emul 
Sion for color photography containing dispersed 
therein finely divided liquid particles of a mix 
ture of an O-acylaminophenol color-former for 
the cyan image capable of forming a quinonei 
mine dye with a phenylenediamine developer, and 
a Substantially water-insoluble, low molecular 
Weight, organic crystalloidal material having a 
boiling point above about 175° C., said crystal 
loidal material having a high solvent action for 
the color-former and for the dye formed there 
from and being permeable to photographic proc 
essing Solutions, the nature and proportions of 
the color-former and crystalloidal material being 
So chosen that particles thereof are liquid under 
conditions of coating and processing the emul 
Sion, Said red Sensitive emulsion being sensitized 
to the red With at least one sensitizing dye 
Selected from the group consisting of those dyes 
represented by the following general formula: 

l, k, 
wherein R represents an alkyl group containing 
from 1 to 2 carbon atoms, R2 represents a mono 
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cyclic; aryl groups of the benzene: series, Z reper. 
Sents; the non-metallic: atoms necessay to con 
plete: a heterocyclic nucleus of the benzothiazole 
Series, and X represents, an anions, 

l, A., red sensitive: gelatino-silver-halide emull 
Sion for color: photograghy containing, disgeused: 
therein: finely divided liquid particles of a mixir 
ture of an O-acylaminophenol color-former for: 
the cyan image capable of forniag, a, quinoner 
inine: dye with a phenylenedianiae; develoger, 0 
and a, Substantially, water-insoluble, low, molee. 
ular weight, Olgalaic, crystalloidal material hay 
ing: a, boiling point, abovt, about 175. C., Said. 
crystalloidal material, having, a high, Solweat. a.c. 
tion for the color-former and for the dye formed 
therefrom and being permeable to photographic 
processing solutions, the nature and proportions 
of the color-former and crystalloidal material 
being so chosen that particles' thereof are liquid 
under conditions of coating and processing the 
emulsion, said red sensitive emulsion being sen 
sitized to the red with at least one sensitizing dye 
Selected from the group consisting of those dyes 
represented by the following formula: 

5. 

5. 
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8. A yellow-green sensitive gelatino-silver 
halide emulsion for color photography contain 
ing dispersed therein finely divided liquid par 
ticles of a mixture of a 5-pyrazolone color-form 
er for the magenta image capable of, forming an 
azomethine dye with a phenylenediamine de 
veloper, and a substantially water-insoluble, low 
molecular weight, organic, crystalloidal mate- 45 
rial having a boiling point above about 175 C., 
said crystalloidal material having a high Solvent 
action for the color-former and for the dye 
formed therefrom, and being permeable to photo 
graphic processing solutions, the nature-and: pro- 5t 
portions of the color-former and crystalloidal 
material being so, chosen that particles; thereef. 
are liquid under conditions of coating and groc 
essing the emulsion, said yellow-green, sensitive: 
emulsion being sensitized to the yellow-green 5 
with at least one sensitizing dye selected from 
the group consisting of those dyes represented 
by the following general formulas: 

40 

Za 
1. a 60. 

C-CH=C-N-Rs 

65 

as -Zs 
C-CH=C N-R; 
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18 
A\ 23. ... Y. : C-CH=d-N-D-COOH 

s Z3, O Yo-on-g N-D-cooh 
/N/N/ 

RY 

wherein R4 and R5 each represents an alkyl group 
containing: from 1 to. 4 garboia atoms, X31 repre 
Sents, an anion...I)2 and ID3. each represents: a, di 
valent, aliphatic: hydrocarbon radical containing 
from 1 to 4 carbon atoms, and 23 represents the 
non-metallic, atoms necessary to complete a, 
heterocyclic nucleus of the quinoline series: 

9. A yellow-green sensitive gelatino-silve 
halide emulsion for color photography contain 
ing dispersed therein finely divided liquid par 
ticles of a mixture: of a 5-pyrazolone: color-form 
er for the magental image capable of forming ala. 
azomethine dye with a phenylenediamine. de 
veloper, and a substantially water-insoluble, low 
molecular weight, organic, crystallodial material 
having a boiling point above. about 175. C., said 
crystalloidal material having a high solvent, ac 
tion for the color-former and for the dye formed 
therefron, and being permeable to photographic. 
processing: Solutions, the nature and proportions. 
of the color-former and crystalloidal material 
being so chosen that particles thereof are liquid 
under conditions of coating and processing the 
emulsion, said yellow-green sensitive emulsion 
being sensitized to the yellow-green with at least 
one sensitizing dye selected from the group con 
sisting of those dyes represented by the follow 
ing general formula: 

5 wherein E)2, represents a divalent saturated ali 
phatic radical containing from 1 to 4 carbon 
atoms, R5 represents a primary alkyl group con 
taining from 1 to, 4 carbon atoms, X1 represents. 
an anion and Z3 represents. the non-metallic: 
atoms necessary to complete: a heterocyclic 
nucleus of the quinoine Series. 

10: A yellow-green sensitive gelatino-silver 
halide: emulsion for color photography contain 
ing dispersed therein finely divided liquid par 
ticles: of a mixture of a 5-pyrazolone color-former 
for the magenta: image capable of forming an 
azomethine dye with a phenylenediamine de 
Weloper; and a Substantially Water-insoluble, low 
molecular Weight, organic, crystalloidal material 
having a boiling point above about 175 C., said 
crystalloidal material having a high solvent ac 
tion for the color-former and for the dye formed 
therefrom, and being permeable to photographic 
processing solutions, the nature and proportions 
of the color-former and crystalloidal material be 
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ing so chosen that particles thereof are liquid 
under conditions of coating and processing the 
emulsion, said yellow-green sensitive emulsion 
being sensitized to the yellow-green. With at least 
one sensitizing dye selected from the group COn 
sisting of those dyes represented by the following 
formula: 

/\ OCBs 

-or N Y &H, 
Hs 

CH 

CH, 
COO 

11. A sensitive silver halide emulsion for color 
photography selected from the group consisting 
of (I) a red sensitive silver halide emulsion con 
taining dispersed therein finely divided liquid 
particles of a mixture of a phenolic color-former 
for the cyan image capable of forming a quinone 
imine dye with a phenylenediamine developer, 
and a substantially water-insoluble, low molecul 
lar weight, organic, crystalloidal material having 
a boiling point above about 175 C., said crystal 
loidal material having a high solvent action for 
the color-former and for the dye formed there 
from, and being permeable to photographic 
processing solutions, the nature and proportions 
of the color-former and crystalloidal material be 
ing so chosen that particles thereof are liquid 
under conditions of coating and processing the 
emulsion, said red sensitive emulsion being Sen 
sitized to the red with at least one sensitizing 
dye selected from the group consisting of those 
dyes represented by the following general 
formulas: 

-2s R Mr. 
/ Y 

-oo C-D-N-t-CH=C-CE=6-N-D-COOH 
N 1. 

k- ) 

1. r Ho-D-N. 
k 

wherein D and D1 each represents a divalent 
aliphatic hydrocarbon radical containing from 
1 to 4 carbon atoms, R, and R4 represent a men 
ber selected from the group consisting of a hy 
drogen atom and an alkyl group consisting from 
1 to 4 carbon atoms, Z and Z1 each represents the 
non-metallic atoms necessary to complete a 
heterocyclic nucleus selected from the group con 
sisting of heterocyclic nuclei of the benzothiazole 
series, heterocyclic nuclei of the benzoSelenazole 
series, heterocyclic nuclei of the naphthothiazole 
series and heterocyclic nuclei of the naphtho 
selenazole series, R1 and R3 each represents an 
alkyl group containing from 1 to 2 carbon atoms, 
Ra represents a monocyclic aryl group of the ben 
zene series, and X represents an anion, and (IT) 
a yellow-green sensitive silver halide emulsion 
containing dispersed therein finely divided liquid 
particles of a mixture of a ketomethylene Color 
former for the magenta image capable of form 
ing a quinoneimine dye With a phenylenediamine 
developer, and a substantially Water-insoluble, 

O 

20 

30 

35 

40 

50 

60 

20 
low molecular weight, organic, crystalloidal ma 
terial having a boiling point above about 175 C., 
said crystalloidal material having a high Solvent 
action for the color-former and for the dye 
formed therefrom, and being permeable to photo 
graphic processing solutions, the nature and pro 
portions of the color-former and crystalloidal 
material being so chosen that particles thereof 
are liquid under conditions of coating and 
processing the emulsion, said yellow-green sensi 
tive silver halide emulsion being sensitized to the 
yellow-green with at least one sensitizing dye Se 
lected from the group consisting of those dyes 
represented by the following general formulas: 

/S 23. 
Yo-one N-R, 
s/ 
R Y 

S 23. 
/ ^ 

C-CBs-C N-Rs 

s/ 
Y. 

D. x 
COOH 

S /23 
^ 

C-CHeC N-D-CO) () 

N/ 
P. 
COQ 

S 
/ %. 

C-CH-eC N-D-COOH 

wherein R4 and R5 each represents an alkyl 
group containing from 1 to 4 carbon atoms, Xi 
represents an anion, D2 and D3 each represents 
a divalent aliphatic hydrocarbon radical con 
taining from 1 to 4 carbon atoms, and Z3 repre 

5 sents the non-metallic atoms necessary to com 
plete a heterocyclic nucleus of the quinoline 
Series. 

JOHN SPENCE. 
BURT H. CARROLL. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
2,148,979 Dieterle ------------ Feb. 28, 1939 
2,148,980 Dieterle ------------ Feb. 28, 1939 
2,213,238 Brooker et al. ------ Sept. 3, 1940 
2,231,658 Brooker et al. ------ Feb. 11, 1941 
2,304,940 Mannes et al. ------ Dec. 15, 1942 
2,322,027 Jelley et al. -------- June 15, 1943 
2,478,366 Brooker et al. -------- Aug. 9, 1949 
2,515,913 Wan Zandt et al. ---- July 18, 1950 


