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This invention relates to new dyes and to pho-
tographic emulsions containing the same.

Certain dyes of the cyanine class and dyes of

the merocyanine class are known to alter the

5 sensitivity of photographic emulsions. More re-

cently certain dyes of the hemioxonol class have

been found to alter the sensitivity of photo-

graphic emulsions. See a copending application

of Leslie G. S. Brooker, Serial No. 101,105, filed

10 September 16, 1936. Now, I have found new and.

unusual dyes and that these new dyes alter the
sensitivity of photographic emulsions, particu-
larly silver halide emulsions, in a new and useful
manner. )

An object of my invention, therefore, is to pro-
vide new dyes and a process for the preparation
thereof. A further object is to provide photo-
graphic emulsions sensitized with such new dyes.
A further object is to provide a photographic ele-
ment comprising a support coated with such
sensitized emulsions. Other more specific objects
will become apparent hereinafter.

" The dyes of my invention can, for convenience,
be illustrated by the following-general formula:

18

25 D E
L P-—-N—(L).:(E—J):A

wherein A represents a divalent non-metallic

30 stom of the oxygen group, such as oxygen or
sulfur, L represents a methenyl group, n repre-
sents a positive odd integer not greater than five,
D and E each represent an organic (carbon-con-
taining) group or D and E together represent the

35 non-metallic atoms necessary to complete &
eyclic organic nucleus. P represents hydrogen or
an aliphatic group while Q represents an ali-
Jphatic group, or P and Q together represent the
nhon-metallic atoms necessary to complete a cyclic

40 basic nucleus other than a pyrrol nucleus. The
term “aliphatic group” is intended to include
saturated as well as unsaturated aliphatic groups
and to include also substituted aliphatic groups,
e. £., benzyl, g-hydroxyethyl, or the like.

45 A preferred group of my new dyes (among the
members of which are very good photographic
sensitizers) can be illustrated by the following
formula:

+Z.

L A)

50 4y, P—N—(L)s=C—C=A

wherein A, L, #, P and .Q have the values indi-
cated above under Formula I, and Z represents
58 the non-metallic atoms necessary to complete &

(CL 95—7)

heterocyclic nucleus, e. g., & five-membered or
six-membered heterocyclic nucleus.

More particularly, in Formulas I and IT, P and
Q can each represent an alkyl group, such as
methyl, ethyl, n-butyl, allyl, benzyl, g-hydroxy-
ethyl, furylmethyl (furfuryD) or the like and P
and Q together can represent the non-metallic
atoms necessary to complete an organic cyclic
basic nucleus, such as a piperidine, a tetrahydro-
quinoline, an N-alkylpiperazine, & piperazine, a
morpholine or like basic nucleus. Z can repre-
sent the non-metallic atoms necessary to com-
plete a five-membered heterocyclic nucleus, such
as a thiazolone nucleus, for example, a 2,4(3,5) -
thiazoledione nucleus, such as 2,4(3,5) -thiazole-
dione, 3-alkyl-2,4(3,5)-thiazoledione, 3-phenyl-
2,4(3,5) -thiazoledione or 3-naphthyl-2,4(3,5) ~thi-
azoledione nuclei, a 2-thio-2,4(3,5) -thiazoledione
(a rhodanine) nucleus, such as 3-alkyl-2-thio-
9.4(3,5) -thiazoledione = (3 - alkylrhodanine) . 3-
phenyl-2-thio-2,4(3,5) -thiazoledione (3-phenyl-
rhodanine) , 3-naphthyl-2-thio-2,4(3,5) -thiazole-
dione (3-naphthylrhodanine) nuclei or 3-(1-ben-
zothiazyl)-2-thio-2,4(3,5) thiazoledione (3-(1-
benzothiazyl-) -rhodanine) nuclei, a 2,4-dithio-
2,4(3,5) -thiazoledione (4-thiorhodanine} nucleus,
such as 2,4-dithio-2,4(3,5) thiazoledione or its 3-
alkyl, 3-phenyl or 3-naphthyl derivatives, a 2-
alkylmercapto-4 (5) -thiazolone nucleus, such as
2-ethylmercapto-4(5) ~thiazolone, a thiazolidone
nucleus, such as 4-thiazolidone or its 3-alkyl
3-phenyl or 3-naphthyl derivatives a 2-alkyl-
phenylamino-4(5) ~thiazolone nucleus or a 2-di-
phenylamino-4(5) -thiazolone nucleus; an oxaz-
olone nucleus, for example, a 2-thio-2,4(3,5)-

oxazoledione nucleus, such as a 3-alkyl-2-thio- -

2,4(3,5) -oxazoledione nucleus; an ‘imidazolone
nucleus, for example a 2,4(3,5)-imidazoledione
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nucleus, such as 2,4(3,5) -imidazoledione (hydan- )

toin) or its 3-alkyl, 3-phenyl or 3-naphthyl de-
rivatives as well as its 1,3-dialkyl, 1-alkyl-3-
phenyl, 1l-alkyl-3-naphthyl, 1,3-diphenyl, etc.,
derivatives, a 2-thio-2,4(3,5) -imidazoledione nu-
cleus, such as 2-thio-2,4(3,5) -imidazoledione
(2-thiohydantoin) or its 3-alkyl, 3-phenyl or
3-naphthy! derivatives as well as its 1,3-dialkyl,
1-alkyl-3-phenyl,  1-alkyl-3-naphthyl, 1,3-di-

phenyl, etc., derivatives, a 4-thio-2,4(3,5) ~imi«

dazoledione nucleus, such as 4-thio-2,4(3,5)-
imidazoledione (4-thiohydantoin) or its. 3-alkyl,
3-phenyl or 3-naphthyl derivatives as well as its
1,3-dialkyl, 1-alkyl-3-phenyl,
thyl, 1,3-dipheny! etc., derivatives, a 2-alkylmer-
capto-5(4) -imidazolone, such as 2-propylmer-
capto-5(4) -imidazolone; a thionaphthenone nu-

40‘
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1-alkyl-3-naph- .
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cleus, such as 2-(1)-thionaphthenone or 1(2)-
thionaphthenone, a pyrazolone nucleus, for ex-
ample a 5-thicpyrazolone, such as l-phenyl-3-
methyl-5-thiopyrazolone; an oxindole nucleus,
such as 2,3-dihydro-3-ketoindole, and like five-
membered heterocyclic nuclel. The dyes con-
taining a five-membered heterocyclic nuclei con-
taining both a nuclear nitrogen and a nuclear
sulfur atom give rise to emulsions of particular
utility,. The dyes containing a five-membered
heterocyclic nuclei containing a nuclear nitrogen
atom and a nuclear thiocarbonyl group, I have
found, are also very well adapted to the pro-
duction of useful photographic emulsions. Z can
also represent the non-metallic atoms necessary
to complete a six-membered heterocyclic nucleus,
such as a 2,4,6-triketohexahydropyrimidine nu-
cleus, for example barbituric acid or 2-thiobar-
bituric acid as well as their 1-alkyl or 1,3-dialkyl
derivatives; a 3,4-dihydro-2(1) -quinolone nu-
cleus, such as 3,4-dihydro-2(1)-quinolone (di-
hydrocarbostyril; a 3,4 dihydro-2(1) -quinoxalone
nucleus, such as 3,4-dihydro-2(1) -quinoxalone
(oxydihydroquinoxaline) ; 3-phenomorpholone
(1,4,2-benzoxazine-3(4) -one or benzo-g-morpho-
lone) nuclei; 1,4,2-benzothiazine-3(4) -one (keto-
dihydrobenzoparathiazine) nuclei and the like
six-membered heterocyclic nuclel. The dyes con-
taining a six-membered nuclei containing two
nuclear nitrogen atoms or a nuclear nitrogen
atom and a nuclear sulfur atom are especially
well adapted to the manufacture of photographic
emulsions, I have found.

The new dyes of my invention characterized
by Formula II can be prepared by reacting a
basic primary or secondary non-aromatic amine,
particularly a monoamine, with a compound of
the following formula.

=N
R—N—(L)y=C—C=A

’

L.

wherein A represents a divalent non-metallic
atom, such as oxygen or sulfur, L represents a
methenyl group, n represents a positive odd in-
teger not greater than five, R represents an
acyl group, such as acetyl, propionyl or benzoyl,
R’ represents an aryl group, such as a phenyl,
& diphenyl, a xylyl or a naphthyl group, i. e,, an

aryl group of twelve or less nuclear carbon .

atoms, for example, and Z represents the non-
metallic atoms necessary to complete a hetero-
cyclic nucleus, such as the five-membered or
six-membered heterocyclic nucleus illustrated
above in connection with Formula II. Com-
pounds represented by Formula III are described
in the copending application of LesHe G. S.
Brooker, Serial No. 101,105, filed September 16,
1936. Certain compounds (where 7 equals one)
represented by Formula IIT have also .been de-
scribed by Dains et al. See for example J. Am,
Chem. Soc. 31, 1148 (1909); 35, 959 (1913) ; 38,
1841 (1916); 40, 562 (1918); 44, 2310 (1922) and
Ber. 35, 2496 (1902).

As shown in the above referred to application
of Leslie G. S. Brooker compounds of Formuls
III can be prepared by first reacting a compound
of the following formula:

1v. H—N—(L)»=N—R"

4

wherein L represents s methenyl group, n repre-
sents a positive odd integer not greater than
five, and R’ and R’’ represent aryl groups, such

- anilino-«~-bromo-acrolein

/2,216,441

as phenyl, xylyl, diphenyl or naphthyl, with a
heterocyclic compound of the following formula:

2z
_' Y
V. HyC—C=A

wherein A represents a divalent non-metallic
atom, such as.oxygen or sulfur, and Z represents
the non-metallic atoms necessary to complete a
heterocyclic nucleus, such as the five-membered
or six-membered heterocyclic nuclei pointed out
above under Formula II. Some of the com-
pounds represented by Formula IV are basic and
accordingly form salts with acids such as hydro-
chloric, sulfuric and the like. These salt forms
can be used as well to react with the compounds
of Formula V. Examples of compounds of For-
mula IV and their salts which can be advan-
tageously employed are: diphenyl-formamidine,
A-anilinoacrolein anil and its hydrochloride, 8-
anil, g-anilino—«-
chloro-acrolein anil and their hydrochlorides,
glutaconic-aldehyde dianilide hydrochloride, «-
(8 - naphthylimino-e- (8 - naphthylamino) . «-
methyl-a, y-pentadiene hydrochloride (see Konig,
Journal fur praktische Chemie (2nd Series),
Vol. 69, page 136), etc. Compounds such as di-
phenyl formamidine are advantageously reacted
with compounds of Formula V, in the presence
of a petroleum fraction, e, g., kerosene, as shown
in the examples below. Compounds such as I
anilinoacrolein anil or glutaconic aldehyde or
their hydrochlorides or other salts can be re-
acted with compounds of Formula V by heating

the substances together, advantageously in the

presence of a strong tertiary organic base.

The reaction products of compounds of For-
mula IV and compounds of Formula V can be
advantageously converted into their acylated de-

- rivatives, 1. e. the compounds of Formula IIr,

by treatment with organic acid anhydrides, such
as acetic, propionic, butyric or benzoic anhy-
drides. This conversion can be effected during
the reaction of compounds of Formula IV with
compounds of Formula V, as illustrated below.
Other methods of forming the acylated com-
pounds of Formula III, can be employed such as
treatment with acid chlorides instead of acid

anhydrides. I have found the acetylated com-

pounds of Formula III very suitable for pre-
paring my new dyes. o

Basic non-aromatic primary or secondary
amines which can be used to react with com-
pounds of Formula III are, for example, ali-
phatic amines for instance, monoalkylamines,
such as methylamine, ethylamine, n-butylamine,
sec-butylamine, isopropyiamine, n-decylamines,
allylamine, cyclohexylamine, furylmethylamine,
tetrahydro-furylmethyl-amine, benzylamine, g-
hydroxyethylamine, or the like or dialkyl-amines,
such as dimethylamine, diethyl-amine, di-n-
butylamine, di-g-hydroxyethylamine, diallyl-
amine or the like, or heterocyclic basic secondary
amines for instance five~-membered heterocyclic
secondary amines, such as pyrrolidenes, or the
like, or six-membered heterocyclic basic second-

- ary amines, such as piperidine, piperazine, N-

alkylpiperazines, 1,2,;3,4-tetrahydroquinoline,
morpholines or the like. Pyrrol cannot be em-
ployed in my process.

By the term “non-aromatic amines,” I mean
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an amine in which the amino group is not di- .

rectly attached to a benzene ring or like aro-
matic ring system as the amino group is in ani-
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line, methylaniline, «~ and g-naphthylamine, 1-
aminoanthraquinone, «-aminopyridine, 5-amino-
quinoline, ete.

Compounds of Formula V are all characterized
by containing. a nuclear methylene group ad-
jacent to a nuclear carbonyl group, such as an
oxocarbonyl or thiocarbonyl group.

The basic non-aromatic primary or secondary
amines are advantageously reacted with the com-
pounds of Formula III in the presence of & dil-
uent, such as a lower aliphatic alcohol, i. e,
one of four carbon atoms or less. However, the
diluent is not essential. If used, the diluent is
advantageously substantiaily anhydrous. Other
diluents such as ethylidene dichloride, ethylene
dichloride or dioxane can be used. The diluent
should be inert toward the dyes and is advan-
tageously chosen so that the formed dye will
separate therefrom at least upon cooling the re-
action mixture. Heat accelerates the formation
of my new dyes. The basic non-aromatic primary
or secondary amine is advantageously employed
in molecular excess, from 1.5 to 3 molecular
proportions (mol.) per molecular proportion of
compound of Formuls IIT is suitable. With a
molecular ratio of 1:1 the yield of my new dyes
is generally lower than when an excess of the
non-aromatic amine is employed.

While the process of preparing my new dyes
is subject to variation particularly as respects the
nature and quantities of reactants, the nature
and quantity of diluent employed and the tem-
peratures, the following examples will serve to
iltustrate the mode of preparation the dyes of
Formula II where n represents one. These ex-
amples are not intended to limit my invention.

ExaMpLE 1.—5-(1-piperidyl) -methylene-
3-phenglrhodanine

!
/ \N—C.Hz

—CH=C——C=0

it

HzC/
C—C

B, 1

0.9 g. (1 mol.) of 5-acetanilidomethylene-3-
phenyirhodanine, 0.6 g. (3 mol.) of piperidine and
30 c¢. of absolute ethyl alcohol were heated under
reflux for about 30 minutes. The dye separated
from the cooled reaction mixture and after two
recrystallizations from methyl alcohol formed
yellow needles melting at 286-288° C.

The 5 - acetanilidomethylene - 3 - phenylrho-
danine used in the above example was prepared
by heating under reflux for about 15 minutes
1.55 g. (1 mol.) of 5-anilinomethylene-3-phenyl-
rhodanine, 15 cc. of acetic anhydride and 0.5 g.
(1 mol.) of triethylamine. The crude product
was recrystallized twice from methyl alcohol and
was obtained as minute yellow crystals melting
at 194-198° C. with decomposition. The 5-anilino-
methylene-3-phenylrhodanine was prepared ac-.

- cording to the method of Dains, Kansas Univ.

70

76

Science Bull. 15, 265 (1924) by heating together
equimolecular proportions of 3-phenylrhodanine
and diphenylformamidine in kerosene (about 300
cc. per gram molecular proportion of 3-phenyl-
rhodanine is suitable) at about 120° C. The re-
action product separated and was washed with
methyl alcohol. It was recrystallized from glacial
acetic acid.

EXAMPLE 2.—3-ethyl-5-(1-piperidyl) -
¢ methylenerhodanine :

8

H; Hs
—é . S/ \N—-C:Hs
H:C/ \N—CH=é——é=0
C—C/

& &y

975 g. (1 mol.) of 5-acetamhdomethylene-3-
ethylrhodanine, 9.6 g. (3 mol.) of piperdine and

15 cc. of absolute ethyl alcohol were heated under :

reflux for about 30 minutes. The dye separated
from the cooled reaction mixture. It was twice

. recrystallized from methyl alcohol and was ob-

10

15

tained as pale yellow needles melting at 150.5- -

152.5° C. Its methyl alcohol solution was pale
yellow.

The 5-acetanilidomethylene-3-ethylrhodanine
employed above was prepared by refluxing, for
about 10 minutes, 1.3 g. (1 mol.) of 5-anilino-
methylene-3-ethylrhodanine with 10 cc. of acetic
anhydride and 0.5 g. of triethylamine. The crude
product was twice recrystallized from methyl al-
cohol and obtained as pale yelow crystals melt-

ing at 128-130° C. The 5-anilinomethylene-3-

ethylrhodanine was prepared by heating together
equimolécular proportions of 3-ethylrhodanine
and diphenylformamidine according to the meth-
od of Dains (see Ex. 1).

EXAMPLE 3.—5-(4-morpholyl) -methylene-3-ethyl-
2-thio-2,4(3,5) oxazoledione

9.7 g. (1 mol) of 5-acetanilidomethylene-3-
ethyl-2-thio-2,4(3,5) -oxazoledione, 0.7 g. (3 mol.)
morpholine and 10 cc. absolute ethyl alcohol were
heated under reflux for about 30 minutes. The
dye separated from the cooled reaction mixture.
It was recrystallized from water and was obtained
as colorless crystals melting at 164-6° C. with
decomposition. It gave a colorless aqueous solu-
tion.

The 5 - acetanilidomethylene-3-ethyl - 2,4(3,5)
oxazoledione employed in the above example was
prepared by heating 8.7 g. (1 mol.) of 5-anilino-
methylene-3-ethyl-2,4(3,5) oxazoledione with 30
cc. of acetic anhydride and 3.7 g. (1 mol) of
triethylamine at 100° C. for about 10 minutes.
The crude product separated from the cooled
reaction mixture. It was twice recrystallized from
methyl alcohol and obtained as nearly colorless
crystals, melting at 158-160° C. The 5-anilino-
methylene-3-ethyl-2,4(3,5) oxazoledione was ob-
tained according to the method of Dains as illus-
trated in Example 1 by heating equimolecular
proportmns of diphenylformamidine and 3-ethyl-
2,4(3,5) -oxazoledione together in kerosene.

In the above examples, the piperidine and mor-
pholine can be replaced with other basic primary
or secondary non-aromatic amines, such as
pointed out above in connection with reaction
with compounds of Formula III. Likewise the
3-ethylrhodanine and 3-phenylrhodanine can be
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replaced by other heterocyclic compounds con-
taining a nuclear methylene group adjacent to
a nuclear carbonyl group, such as correspond to
the five-membered and six-membered heterocyclic
nuclei pointed out under Formula II above, for
example. . ‘

The following examples will serve to illustrate
the formation of the dyes of Formula II, where n
represents three. These examples are not in-
tended to limit my invention.

EXAMPLE 4.—3-ethyl-5-[v-(1-piperidyl)
allylidenel-rhodanine

8
H; H, g
(lJ-—é S/ \N—Cxﬂs
H;C \N——CH=CH—CH=A3—-——- ¥0
C—C

i

0.8 g. (1 mol.) of 5-(y-acetanilidaallylidene) -
3-ethylrhodanine, 0.6 g. (3 mol.) of piperdine
and 15 cc. of absolute ethyl alechol were heated
under reflux for about 30 minutes. The dye sep-
arated from the cooled reaction mixture. It was
twice recrystallized from methyl alcohol and ob-
tained as light brownish crystals having a bluish
reflux and melting at 187-9° C. with decomposi-
tion. Its methyl alcoholic solution was deep yel-
low. :

The 5-(y-acetanilidoallylidene) - 3 - ethylrho-
danine employed above was prepared by reflux-
ing 3.2 g. (1 mol.) of 3-ethylrhodanine, 5.2 g.
(1 mol.) of g-anilinoacrolein anil hydrochloride
and 30 cc. of acetic anhydride for about one hour.
The reaction product separated from the cooled
reaction mixture and after two recrystallizations
from acetic acid was obtained as pale yellow crys-
tals melting at 225.5-226.5° C.

EXAMPLE 5.—3-ethyl-5-[v-(4-morpholyl)
allylidenel-rhodanine

8
H; Hj g
é.—- 8/ N—C:Hs
O/ \N—CH=CH—CH=é‘-——- =0
\C—C

Ty &y

0.8 g. (1 mol.) of 5- (y-acetanilidoallylidene)-3-
ethylrhodanine, 0.7 g. (3 mol.) of morpholine

_ and 15 cc. of absolute ethyl alcohol were heated

under reflux for about 30 minutes. The dye sep-
arated from the cooled reaction mixture and after
two recrystallizations from methy! alcohol was
obtained as minute orange red crystals, melting
at 225.5-227.5° C. with decomposition. Its methyl
alcoholic solution was yellow.

ExaMPLE 6.—5 - (y-diethylaminoallylidene) - 3-

ethylrhodanine
S
¢
C:H; S/ \N—Csz
N—CH=CH—CH=$—- —0

CiHjs

0.8 g. (1 mol.) of 5-(y-acetanilidoallylidene) -
3-ethylrhodanine, 0.6 g. (3 mol.) of diethylamine
and 15 cc. of absolute ethyl alcohol were heated
under reflux for about 30 minutes. The dye sep-
arated from the cooled reaction mixture and after

2,216,441

two recrystallizations from methyl alcohol formed
amber needles with a blue reflux, melting at 133-
135° C, with decomposition. Its methyl alcoholic
solution was yellow.

EXAMPLE 7.—2-diphenylamino-5-[y-(1-piper-
idyD) -allylidene]-4(5) -thiazolone

N(CiHy)s
H; H,
b 87 Sy
H:C/ \N—CH=CH——CH=(IJ———JJ=O
o—0¢ '

ky #,

1.0 g. (1 mol.) of 5-(y-acetanilidoallylidene) -
2-diphenylamino-4(5) -thiazolone, 0.6 g. (3 mol.)
of piperidine and 25 cc. of absolute ethyl alcohol
were heated under reflux for about 30 minutes.
The dye separated from the cooled reaction mix-
ture. After two recrystallizations from ethyl al-
cohol, the dye was obtained as brownish yellow
crystals melting at 251-253° C. with decompo-
sition. Its ethyl alcoholic solution was yellow.

The5-(y-acetanilidoallylidene) -2-diphenylam-~
ino-4(5) -thiazolone employed above was made
by refluxing 2.7 g. (1 mol.) of 2-diphenylamino-
4(5) -thiazolone, 2.6 g. (1 mol.) of g-anilino-
acrolein anil hydrochloride and 20 cc. of acetic
anhydride for about 30 minutes. The crude

product separated from the cooled reaction mix--

ture and after two recrystallizations from methyl
alcohol was obtained as yellow crystals melting
at 265-267° C. .

EXAMPLE 8.—3-ethyl-5-[v-(1-piperidyl) allyli-
denel-2-thio-2,4(3,5) -oxazoledione

8
© Hs Hy
é}—é : O/ \N—CaHl
H;C \N—CH=CH—CH=$——~ =0
Cc—C

ty

1.6 g. (1 mol.) of 5-(y-acetanilidoallylidene) -
3-ethyl-2-thio-2,4(3,5) -oxazoledione, 1.2 g. (3

“mol.) of piperidine and 10 cc. absolute ethyl al-

cohol were heated under reflux for about 30 min-
utes. The dye separated from the cooled reac-
tion mixture. After two recrystallizations from
T0% aqueous ethyl alcohol, the dye was obtained
as orange yellow crystals melting at 120.5-123.5
with decomposition. The ethyl alcoholic solution
of the dye was yellow.

The 5-(y-acetanilidoallylidene) -3-ethyl-2-thio-~
2,4(3,5) -oxazoledione employed above was pre-
pared by refluxing 2.9 g. (1 mol.) of 3-ethyl-2-
thio-2,4(3,5) -oxazoledione, 5.2 g. (1 mol.) of g-
anilinoacrolein anil hydrochloride, 30 cc. of abso-
lute ethyl alcohol and 2.0 g. (2 mol.) of triethyl-
amine for about 30 minutes. The crude product,
§-(y-anilinoallylidene) -3-ethyl- 2 - thio - 2,4(3,5) -
oxazoledione, separated from the cooled reaction
mixture. 5.8 g. (1 mol.). of this crude product,
30 ce. of acetic anhydride and 2.0 g. (1 mol.) of
triethylamine were heated to refluxing for about
5 minutes. The product separated from the
cooled reaction mixture and after two recrys-
tallizations from methyl alcohol was obtained as

" minute greenish yellow crystals melting at 247-

249° C. with decomposition.
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ExamprLe 9.—1-benzothiazyl-3-methyl-4-1y-(pi-
peridyl) allyli_dene] -5-pyrazolone

H; Hs N /S
i P cm—c/ Ny—c
me” \N—cH=CH—0H..—_J:—-J:=o\\l;I
c—C .

ﬁ! 1&!

1.0 g. (1 mol.) of 4-(y-acetanilidoallylidene) -1-
benzothiazyl-3-methyl-5-pyrazolone, 0.6 g (3
mol.) of piperidine and 10 cc. absolute ethyl al-
cohol were refluxed for about 30 minutes. The

5 dye separated from the cooled reaction mixture.
After two recrystallizations from methyl alcohol,
the dye was obtained as reddish crystals with a
greenish reflex melting at 256-258° C. with de-
composition, Its methyl alcoholic solution was

)0 purplish orange.

The 4- (y-acetanilidoallylidene) -1-benzothiazyl-
3-methyl-5-pyrazolone employed above was pre-
pared by refluxing 4.6 g. (1 mol) of l-benzo-
thiazyl-3-methyl-5-pyrazolone, 5.2 g. (1 mol.) of

15 g-anilinoacrolein anil hydrochloride and 25 ce.
of acetic anhydride for about 10 minutes. The
product separated from the cooled reaction mix-
ture and was used without recrystallization.

ExAMPLE 10.—3 - ethyl - 1-phenyl-5-1y-(1-piper-

0 idyD) allylidenel-2-thiohydantoin
)
H; H: g
23 (.L,—-é CuHs*N/ \N—Czﬁs
HaC/ \N—CH=CH—CH= —C=
c—c/
ﬁi ﬁi
40 1 g (1 mol) of 5-(y-acetanilidoallylidene) -3-

ethyl-1-phenyl-2-thiohydantoin, 0.6 g. (3 mol.)
of piperidine and 25 cc. of absolute ethyl alcohol
were refluxed for about 30 minutes. The dye
separated from the cooled reaction mixture. . It
was recrystallized twice from methyl! alcohol and
obtained as reddish crystals melting at 189-191°
C. with decomposition. .

The 5-(v - acetanilidoallylidene)- 3 -ethyl-1-
phenyl-2-thiohydantoin, was prepared by reflux-
ing 44 g. (1 mol) of 3-ethyl-1-phenyl-2-thio-
hydantoin, 5 g. (1 mol. of g-anilinoacrolein anil
hydrochloride, 30 cc. of absolute ethyl alcohol
and 2.0 g. (1 mol.) of triethylamine were refluxed
for about 30 minutes. The crude product sepa--
rated from the cooled reaction mixture and was
used without recrystallization. 1.75 g. (1 mol.)
of this crude product, 10 cc. of acetic anhydride
and 0.5 g. (1 mol.) of triethylamine were heated
at 100° C. for about 15 minutes. The product
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50

63

60

after two recrystallizations from methyl alcohol
formed yellow crystals melting at 184-186° C.
with decomposition.

5 EXAMPLE 11.—3-methyl-1-phenyl-4-Ly-(1-piper-
idyl) -allylidenel-5-pyrazolone

Hy H: N
é | X
—C CH+—C N—CsHs
70 HaC/ N—CH=CH—CH=C——-~C=0
.
H: H:
0.85 g.(1 mol.) of 4-(y-acetanilidoallylidene) -3-
<5 methyl-1-phenyl-5-pyrazolone, 0.6 g. (3 mol.) of

separated from the cooled reaction mixture and -

5

piperidine and 10 cc. of absolute ethyl alcohol
were heated under reflux for about 30 minutes.
The dye separated from the cooled reaction mix-
ture. It was twice recrystallized from methyl
alcohol and obtained as orange crystals melting
at 187-189° C. Its methyl alcoholic solution was
yellow.

The 4-(y-acetanilidoallylidene)-3-methyl-1-
phenyl-5-pyrazolone employed above was pre-
pared by refluxing 3,5 g. (1 mol.) of 3-methyl-1-
phenyl-5-pyrazolone, 5 g. (1 mol.) of g-anilino-
acrolein anil hydrochloride, 20 cc. of acetic an-
hydride and 2 g. (1 mol.) of triethylamine for
about 30 minutes. The product separated from
the cooled reaction mixture and after two re-
crystallizations from methyl alcohol was ob-
talned as flaky orange crystals melting ab
212-214° C. with decomposition.

In the above eight examples, the piperidine
morpholine and diethylamine can be replaced by
any of  the basic primary or secondary non-
aromatic amines pointed out above in connec-

tion with_ reaction with compounds of Formule

IIT. Likewise the = 3-ethyl-2-thio-2,4(3,5)-oxa~
zoledione, 1-benzothiazyl- 3 -methyl- 5 ~-pyrazo-
lone, 3 - ethyl - 1 - phenyl- 2 -thiohydantoin, 3-
methyl- 1 -phenyl- 5 -pyrazolone, 3-ethylrhoda-
nine, 2-diphenylamino-4(5)-thiazolone, 4-thio-
rhodanine and barbituric acid can be replaced
with any heterocyclic compound containing a
nuclear methylene group adjacent to a nuclear
carbonyl group, such as correspond to the five-
membered and six-membered heterocyclic nuclei
pointed out above under Formula II, for exam-
ple. The dyes derived from piperidine are espe-
cially well adapted to the manufacture of photo-
graphic emulsions, I have found. ’

The following examples serve to illustrate the
preparation of the dyes of Formula II where n
equals five. These examples are not intended to
limit my invention. ‘ -

EXAMPLE 12. — 3-ethyl-5-15-(1-piperidyl) -A2 4~
pentadienylidenel-rhodanine

i
* Hy Ha /7 \
/C—C 8 N—C:Hs
HiC N—CH:CH—CH=CH—CH=&———— =0
c—C )
H; H,

0.9 £. (1 mol.) of 5-(5-acetanilido-A2,4-penta~-

dienylidene) -3-ethylrhodanine, 0.6 g. (3 mol.)

of piperidine and 20 cc. of absolute ethyl alcohol
were heated under reflux for about 30 minutes.
The dye separated from the cooled reaction mix-
ture and was recrystallized twice from 95% ethyl
alcohol.
needles melting at 168-171° C. with decomposi-
tion. Its solution in ethyl alcohol was bluish red.

The 5-(5-acetanilido-A2,4-pentadienylidene) -
3-ethylrhodanine employed above was prepared
by refluxing 3.2 g. (1 mol.) of 3-ethylrhodanine,
5.6 g. (1 mol) of glutaconic aldehyde dianilide

The dye was obtained as dark blue
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hydrochloride, 40 cc. of absolute ethyl alcohol

and 2 g. (1 mol) of triethylamine for about
three minutes. The product separated from the
cooled reaction mixture and without recrystalli-
zation was heated to boiling with 50 cc. of acetic
anhydride. The product separated from the
cooled reaction mixture and was used without
recrystallization. e
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ExAMPLE  13.—3-ethyl-5-[5-(4~morpholyl) -A2 4-
pentadienylidenel rhodanine

8

¢

Hy H.

0’_0’ B/ ‘\N—Czﬁs
O/ >N-—-CH=CH-—CH=CH—CH=J§——- =0
\C—C

H; H;

0.9 g. (1 mol.) of 5-(5-acetanilido-A2,4-penta-
dienylidene-3-ethylrhodanine, 0.7 g. (3 mol.) of
morpholine and 25 cc. of absolute ethyl alcohol

were heated under reflux for about 30 minutes. -

The dye separated from the cooled reaction mix-
ture. It was recrystallized three. times from

. ethyl alcohol and obtained as dark blue crystals

melting at 179-182° C. with decomposition. ‘Its
ethyl alcoholic solution is bluish red.

EXAMPLE 14.— 5-( 5-diethylamino-A2 4-pentadi-
enylidene) -3-ethylrhodanine.
i
CsHjy S/ _\N—C:Hl
N—CH=OH—CH=CH—CH=.J}— =0
CsH;
0.9 g. (1 mol.) of 5-(5-acetanilido-A2,4-penta-

rdienylidene)-3-ethylrhodanine, 0.9 g. (3 mol.)

of diethylamine and 10 ce. of absolute ethyl al-
cohol were heated under reflux for about 30
minutes. The dye separated from the cooled
reaction mixture and after several recrystalli-
zations from ethyl alcohol was obtained as steel
blue needles melting at’ 112.5-114.5° C. with de-
composition. Its ethyl alcoholic solution was
bluish red.

In the above three examples, the piperidine,
diethylamine and morpholine can be replaced
with any of the basic non-aromatic primary or

‘secondary amines pointed out in the above in

connection with reaction with compounds of

. Formula IIT above. The 3-ethyl-rhodanine can

be replaced by any heterocyclic compound con-

- taining a nuclear methylene group adjacent to
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& nuclear carbonyl group, such as correspond to
the heterocyclic nuclei pointed out under For-
mula IT above. )

To prepare dyes of Formula IT where Z repre-
sents the non-metallic atoms necessary to com-
‘Plete a 2-alkylmercapto - 4(5) - imidazolone nu-
cleus, dyes of Formuls IT where Z represents the
non-metallic atoms necessary to complete a rho-
danine or a hydantoin (free from substituents in
the 1-position) nucleus can be treated with
alkylating agents. For example, dyes such as
§ - (1 - piperidyl) -methylenerhodanine, 5-[y-(1-
piperidyl) allylidene] - rhodanine, 5 - ‘[y-(4-mor-
pholyl) allylidene] -rhodanine, 5-[5-( 1-piperidyl) -
A2,4 - pentadienylidene] - rhodanine, 5-(1-piper-

1dyD) -methylenehydantoin, 5-diethylaminometh- -

ylene-2-thiochydantoin, 5 - [v-(1-piperidyl) allyl-
idene]-2-thiohydantoin and 5-[5- (4-morpholyl) -

A2,4-pentadienylidene]-2-thiol.ydantoln can be -

alkylated by suspending one molecular propor-
tion in methyl alcohol, adding about 1.2 mol. of
powdered alkali, e. g. potassium hydroxide and
then adding about 1.2 mol. of alkylating agent,
e. g., dialkyl sulfates, or advantageously alkyl-
p-toluene-sulfonates. The reaction mixture is
refluxed for about 30 minutes ordinarily, though

-longer time may be required in some instances.

The alkylated dye separates from the chilled re-

78. action mixture.
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- All of the dyes, llustrations of which have been
given above, are particularly useful in manufac-
turing photographic emulsions serving to alter
the sensitivity thereof; these dyes are also useful
in manufacturing light filters and in the dyeing
of textiles, particularly textiles made from cellu-
lose actate yarn. ‘

- Related to the dyes illustrated above and com-
Ing under Formula I above are dyes which can
be represented by the following formula:

D E
VI. P—N—(L).=(ll—é=A

wherein A, L, 7, P and Q have the values pointed
out under Formulas I and II above and D repre-
sents a cyano (CN) group, an acyl group, such
as acetyl, propionyl, butyryl, benzoyl or naph-
thoyl, a carboxyl group or a carbolkoxy group and
E represents an aryl group, such as phenyl or

I

naphthyl, an arylamino group, such as phenyl-

amino or naphthyl amino, or an alkyl group, such
as methyl, ethyl or the like, '

These new related dyes can be prepared in s
manner similar to that illustrated above, i. e, by
reacting a basic non-aromatic primary or sec-
ondary amine with a compound of the following
formula:

D E
R—N—(L).:é—é=A

’

wherein A, n, R and R’ have the values pointed
out under Formula IIT above while D and E have
the values pointed out under Formula VI above.

VII.

The basic primary or secondary non-aromatic

amines which can be reacted with compounds
of Formula VII are the same as those pointed out
above in connection with reaction with come
pounds of Formula III. The compounds of For-
mula VII are first obtained by methods similar
to those illustrated above for preparing com-
pounds of Formula IIT. 'Thus, for example, di-.
phenylformamidine (in kerosene) or pg-anilino-
acrolein anil hydrochloride (in acetic anhydride)
or glutaconic aldehyde dianilide hydrochloride
(in acetic anhydride) can be condensed with the
following: benzoylacetonitrile, naphthoylaceto-
nitrile, cyanoacetanilide, malonic acid, diethyl-
malonate, acetoacetic ester, acetylacetone, ben-
zoylacetone, or the like. The resulting compound
is then converted to its acylated form if it is
not already in that form. The acylation can be
effected as illustrated in the above examples.

The following example which is not intended
to limit my invention illustrates the preparation
of my new dyes of Formula IV: -

EXAMPLE 15.—«-[v-(1-piperidyl) -allylidene]-

benzoylacetonitrile .
pilk Ly oN ¢ H;
— 8.
H:C/ '>N—CH=CH—CH=&—— =0
c—C '
Hy Hs

0.8 g. (1 mol.) of a-(y-acetanilido-allylidene) -
benzoylacetonitrile, 0.6 g. (3 mol.) of piperidine
and 15 cc. of absolute ethyl alcohol were heated
under reflux for about 30 minutes. The dye sepa-
rated from the cooled reaction mixture and after
two recrystallizations from methyl alcohol was
obtained as orange-yellow needles melting at
160-162° C. with decomposition. Its methyl alco-
holic solution was yellow.
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The «-(v-acetanilido-allylidene) -benzoylaceto-
nitrile used in the above example was prepared
by first refluxing for about 30 minutes 145 g.
(1 mol.) of benzoylacetonitrile, 2.5 g. (1 mol.) of

' p-anilinoacrolein anil hydrochloride, 20 cc. of

absolute ethyl alcohol and 1.0 g. (1 mol.) of tri-
ethylamine. The product separated from the
cooled reaction mixture and was used in the
crude form to prepare the acetanilido derivative
as follows: 5.5 g. (1 mol.) of the crude product,

40 cc. of acetic anhydride and 2.0 g. of triethyl-.

amine were heated at 100° C. for about 10 min-
utes. The crude product separated from the

cooled reaction mixture and after two recrystal- -

lizations from methyl alcohol was obtained as

yellow needles melting at 208-210° C with de-.

composition.

These new dyes of my invention represented by
Formula VI are useful in preparing photographic
emulsions, in preparing light filters and in the
dyeing of textiles made from cellulose acetate
yarn.

Dyes similar in structure to the preferred group
of the dyes of my invention (represented by
Formula IT above) can be prepared from carbo-
cyclic compounds containing a nuclear methylene
group adjacent to a nuclear carbonyl group, €. g.,
from 1,3-cyclohexadione or from indandione or
the like. The method of preparation is similar
to that illustrated above, viz., first condensing
the indandione or similar carbocyclic compound
with a compound of Formula ITI followed by
treating the resulting condensation product with
a primary or secondary non-aromatic amine as
illustrated above. The dyes from these carbo-
cyclic compounds, such as indandione or 1,3-cy-~
clohexadione, are of lesser utility in manufac-

turing photographic emulsions, but are suited for -

the preparation of light filters and can be used for
dyeing of textiles made from cellulose acetate
yarn. .

From the breadth of description given through-
out these specifications, it is clear that dyes con-
taining simple substituents on the nuclei or meth-
enyl (CH) chains are a part of my invention.
Still further examples of the preparation of my
new dyes could be given, but the foregoing will be
sufficient to.teach those skilled in the art the
manner of obtaining my new dyes. :

My new dyes can be called hemioxonol dyes.
Those containing one methenyl group (where n
in Formulas I and I represents one) can be called
simple hemioxonol dyes; those containing a chain
of three methenyl groups (where 7 represents
three) can be called hemicarboxonol dyes) and
those containing a ¢hain of five methenyl groups
(where n represents five) can be called hemi-
dicarboxonol dyes. :

My new hemioxonol dyes give rise to photo-
graphic emulsions possessing novel sensitivity
when incorporated therein. My invention is
particularly directed to the customarily employed
gelatino-silver-halide emulsions. However, my
new hemioxonol dyes can be employed in emul-
sions in which the carrier is other than gelatin,
for example, a resinous substance or cellulosic
derivative which has substantially no deleterious
effect on the light-sensitive materials. As silver
halide emulsions, we include such emulsions as
are commonly employed in the art, for example,
silver chloride or silver bromide emulsions which
can contain other salts which may be light-
sensitive. By way of illustration, the hereinde-
scribed sensitized photographic emulsions were
prepared employing drdinary gelatino-silver-

7

chloride and gelatino-silver-bromide emulsions.
My new simple hemioxonol dyes (where n repre-
sents one) are advantageously employed with
silver chloride emulsions. My new hemicar-
boxonol dyes are likewise advantageously em-
ployed in manufacturing sensitized silver chlo-
ride emulsions. :

In the preparation of photographic emulsions ..
containing my new hemioxonol dyes, it is only

necessary to disperse the dyes in the emulsions.

“The methods of incorporating dyes in emulsions

are simple and well known to those skilled in the
art. In practicing my invention, it is-convenient
to add the dyes to the emulsions from solutions
in appropriate solvents. The solvent must, of
course, be compatible with the emulsion, sub-
stantially free from any deleterious effect on the
light-sensitive materials and capable of dissolving
the dyes. Methanol has proven satisfactory as &
solvent for my new dyes. Acefone can be em-
ployed for those dyes which show low solubility
in methanol. The dyes are advantageously in-
corporated in the finished washed emulsion and
should be uniformly distributed throughout to
secure best results. :

The concentration of my new dyes in the emul-
sions can vary widely, e. g., from about 2 to about
100 mg. per liter of flowable emulsion. The con-
centration of the dye will vary according to the
type of light-sensitive material in the emulsion
and according to the effects desired. The suit-
able and most economical concentration for any
given emuilsion will be apparent to those skilled
in the art, upon making the ordinary tests and
observations customarily used in the art of emul-
sion-making. To" prepare & gelatino-silver-
halide emulsion, the following procedure is satis-
factory: A quantity of the dye is dissolved in
methyl alcohol or acetone and a volume of this
solution (which may be diluted with water) con-
taining from 2 to 100 mg. of dye is slowly added
to about 1000 cc. of a gelatino-silver halide emul-
sion with stirring. Stirring is continued until

. the dye is uniformly and practically homoge-

nously dispersed. With the more powerful of my
new sensitizing hemioxonol dyes, 10 to 20 mg.
of dye per 1000 cc. of emulsion suffice to produce
the maximum sensitizing effect with the ordinary
gelatino-silver-halide emulsions. The above
statements are only illustrative and not to be
understood as limiting my invention in any sense,
as it will be apparent that my dyes can be in-
corporated by other methods in. many of the
photographic emulsions customarily employed in
the art, such for instance as by bathing the plate
or film, upon which the emulsion has been coated,
in g solution of the dye in an appropriate solvent,
although such a method is ordinarily not to be
preferred. The claims are intended to cover any
combination of these new dyes with a photo-
graphic silver halide emulsion whereby the dye
exerts a sensitizing effect upon the emulsions as
well as a photographic element comprising a
support, ordinarily transparent, upon which the
light-sensitive emulsion is coated or spread and
allowed to dry.

The accompanying drawings are by way of il-

* Justration and depict the sensitivity of emulsions
Each figure.

containing eight of my new dyes.
in the drawings is a diagrammatic reproduction
of a spectrogram showing the sensitivity of silver
chloride or silver bromide emulsions containing
cne of my new dyes. In Fig. 1, the sensitivity of
an ordinary gelatino-silver-chloride emulsion
containing 3-ethyl - 5 -(1-piperidyD) -methylene-
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anordinary gelatino-silver-bromide emulsion con-
taining 38-ethyl-5-[y(4 - morpholyl) - allylidenel
rhodanine is depicted. In Fig. 3, the sensitivity
of an ordinary gelatino-silver-chloride emulsion
containing 3 - ethyl'- 5 -[v-(1 - piperidyl) - allyli-
denel-2-thio-2,4(3,5) -oxazoledione i§ depicted. In
Fig. 4, the sensitivity of an ordinary gelatino-
silver-chloride emulsion containing 2-diphenyl-
amino-5-[y-(1-piperidyl) - allylidene]-4(5) -thia-
Zolone is depicted. In Fig. 5, the sensitivity of
an ordinary gelatino-silver-chloride emulsion
containing 3-ethyl-1-phenyl-5-[y-(1-piperidyl) -
allylidene]-2-thiohydantoln is depicted. In Fig.
6, the sensitivity of an ordinary gelatino-silver-
bromide emulsion containing 1-benzothiazyl-3-
methyl-4-[y-(1 - piperidyl) -allylidenel- 5 - pyra-
zolone is depicted. In Fig. 7, the sensitivity of
an ordinary gelatino-silver-bromide emulsion
containing 3 - ethyl - 5 -[5 - (1 - piperidyl) -A24 -
pentadienylidenelrhodanine is depicted. In Fig.
8, the sensitivity of an ordinary gelatino-silver-
bromide emulsion containing 5-(diethylamino-
A2,4-pentadienylidene) -3-ethylrhodanine is de-
picted. As shown, the dyes containing a piperidyl
nucleus give rise to emulsions of particular
utility. i

Still further examples illustrating my inven-
tion could be given, but the foregoing will be
sufficient to teach those skilled in the art the

manner in which my invention is carried out.

and the principles of sensitizing photographic
emulsions with my new dyes.

What I claim as my invention and desire to be
secured by Letters Patent of the United States is:

1. A photographic silver halide emulsion sensi-
tized with a sensitizing dye selected from the
group of dyes characterized by the following
formula:

zZ
0N

P—N—(L)»=C—C=A

wherein A represents a divalent non-metallic
atom selected from the group consisting of oxy-
gen and sulfur, L represents a methenyl group,
7 represents a positive odd integer not greater
than five, P and Q together represent the non-
metallic atoms necessary to complete g six-mem-
bered organic cyclic basic nucleus and Z repre-
sents the non-metallic atoms necessary to com-
plete a heterocyclic nucleus selected from the
group consisting of five-membered and six-mem-
bered heterocyclic nuclei.

2. A photographic gelatino-silver-halide emul-
sion sensitized with a sensitizing dye selected
from the group of dyes characterized by the fol-
lowing formula:

' l‘z‘\
P—III—(L)..='C-(3=A

Q

wherein A represents a divalent non-metallic

"atom selected from the group consisting of oxy-

gen and sulfur, L represents a methenyl group,
n represents a positive odd integer not greater
than five, P and Q together represent the non-
metallic atoms necessary to complete a six-mem-
bered organic cyclic basic nucleus and Z repre-
sents the non-metallic atoms necessary to com-
plete a heterocyclic nucleus selected from the
group consisting of five-membered and six-mem-
bered heterocyclic nuclei.

2,216,441

3. A photographic gelatino-silver-halide emul-
sion sensitized with a sensitizing dye selected
from the group of dyes characterized by the fol-
lowing formula:

Rz
P—N—(L)s=C—C=A

wherein A represents a divalent non-metallic
atom selected from the group consisting of oxy-
gen and sulfur, L represents a methenyl group,
n represents a positive odd integer not greater
than five, P and Q together represent the non-
metallic atoms necessary to complete g six-mem-
bered organic cyclic basic nucleus and Z repre-
sents the non-metallic atoms necessary to com-
blete a five-membered heterocyclic nucleus con-
ta&)ning a nuclear nitrogen and a nuclear sulfur
atom.

4. A photographic gelatino-silver-halide emul-
slon sensitized with a sensitizing dye selected

from the group of dyes characterized by the fol- -

- lowing formula:

/2
]
.

P—-III-—(CH) =C—C=0
Q

wherein n represents a positive odd integer not
greater than five, P and Q together represent
the non-metallic atoms necessary to complete a
six-membered organic cyclic basic nucleus and
Z represents the non-metallic atoms necessary

. to complete a rhodanine nucleus.

5. A photographic gelatino-silver-halide emul-

sion sensitized with a sensitizing dye selected -

from the group of dyes

characterized by the fol-
lowing formula: ,

s z A
P—N—(CH)=C—C=0

wherein n represents a positive odd integer not
greater than five, P and Q together represent the
non-metallic atoms necessary to complete a
piperidyl nucleus and Z represents the non-me-
tallic atoms necessary to complete a rhodanine
nucleus. ’

6. A photographic gelatino-silver-halide emul-
sion sensitized with a dye of the following for-
muia: :

8
H; Hj :
) C-C\ S/ \III—C’H‘
H,C N—CH=CH—CH=JJ——C=O
c—C
H; H;

7. A photographic gelatino-silver-halide emul-

sion sensitized ‘with a sensitizing dye selected from

the group of dyes characterized by the following
formula: ’

2
4 s

P—N—(CH)»=C—C=0

wherein n represents a positive odd integer not
greater than five, P and Q together represent
the non-metallic atoms necessary to complete a
six-membered organic cyclic basic nucleus and
Z represents the non-metallic atoms necessary to
complete a 2-thio-hydantoin nucleys.

8. A photographic gelatino-silver-halide emul-
sion sensitized with a sensitizing dye selected

I
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from the group of dyes characterized by the fol-
lowing formula: )

I
P—N—(CH)a=C—(=0

wherein 7 represents a positive odd integer not
greater than five, P and Q together represent the
non-metallic atoms necessary to complete &
piperidyl nucleus and Z represents the non-metal-

lic atoms necessary to complete & 2-thiohydantoin -

nucleus.

9. A photographic gelatino-silver-halide emul-
sion sensitized with a dye of the following
formula:

4
e caEr N N—CsH; -
EC N—CH=CH—CH=C—0=0
Cc—C
Hs Hs

. 10. A photographic gelatino-silver-halide emul-
sion sensitized with a sensitizing dye selected
from the group of dyes characterized by the fol-
lowing formula:

' A

¥ ] A )
P—N—(CH)=0—C=0

wherein n represents a positive odd integer not
greater than five, P and Q together represent the

non-metallic atoms necessary to complete a six- .

o

membered organic cyclic basic nucleus and Z .

represents the non-metallic atoms necessary to
complete @ 3-alkyl-2-thio-2,4-(3,5) oxazoledione
nucleus.

11. A photographic gelatino-silver-halide emul-
sion sensitized with & sensitizing dye selected

from the group of dyes characterized by the fol--

lowing formula:
: -,
P—N—(CH),=0—C=0

wherein 7 represents a positive odd integer not
greater than five, P and Q together represent
the non-metallic atoms necessary to complete
a piperidyl nucleus and Z represents the non-
metallic atoms necessary to complete a 3-alkyl-
2-thio-2,4(3,5) -oxazoledione nucleus.

12. A photographic gelatino - silver -'halide
emulsion sensitized with a sensitizing dye selected
from the group of dyes characterized by the fol-
lowing formula: -

, z\
.
1>—1|~r—cn=cn—cn='c—é=o
Q

wherein P and Q together represent the non-
metallic atoms necessary to complete a piperidyl
nucleus and Z represents the non-metallic atoms
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necessary to complete a 3-ethyl-2-thio-2,4(3,5)

oxazoledione nucleus.
GRAFTON H. KEYES.




