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This invention relates to an improved method of mak-
ing: merocyanine dyes, some of which are new composi-
tions of matter, and new intermediates for making these
merocyanine dyes. The merocyanine dyes preduced ac-
cording to our invention can be employed in optically
sensitizing photographic silver halide emulsions.

It is, therefore, an object of our invention to provide
an improved method for making merocyanine dyes. An-
other -object is to provide certain new merocyanine dyes.
Still another object is to provide new intermediates for
making these merocyanine dyes. A further object is to
provide photographic silver halide emulsions sensitized
with these merocyanine dyes. Other objects will become
apparent from a consideration of the following descrip-
tion and examples.

According to our invention, we provide an improved
method for making merocyanine dyes by condensing an
intermediate selected from those represented by the fol-
lowing general formula:
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wherein D represents the atoms necessary to complete a

cyclohexene ring and Q represents the non-metallic
atoms necessary to complete a nucleus of the indandione
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series. (e. g., 1,3-diketohydrindene, etc.) or a hetero-

cyclic nucleus containing from 5 to 6 atoms in the hetero-
cyclic ring, such as those of the pyrazolone series (e. g,
3-methyl-1-phenyl-5-pyrazolone, 1-phenyl-5-pyrazolone,
1-(2-benzothiazolyl)-3-methy1,-5—py:azolone, etc.), those
of the isoxazolone series (e. g., 3-phenyl-5 (4H)-isoxa-~
zolone, 3-methyl-5(4H)-isoxazolone, etc.), those of the
oxindolé series, (e. g., 1-alkyl-2,3-dihydro-2-oxindoles,
etc.), those of the 2,4,6-triketodhexahydropyrimidine
series (e. g., barbituric acid or 2-thiobarbituric acid as

50

well as their 1-alkyl (e. g., 1-methyl, 1-ethyl, 1-n-propyl,

1-n-heptyl, etc.), or 1,3-dialkyl (e. g., 1,3-dimethyl, 1,3-
diethyl, 1,3-di-n-propyl, 1,3-diisopropyl, 1,3-dicyclohexyl,
1,3-di(g-methoxyethyl), etc.), or 1,3-diaryl (e. g., 1,3-
diphenyl, 1,3-di(p-chlorophenyl), 1,3-di(p-ethoxycar-
bonylphenyl), etc.), or 1-aryl (e. g., 1-phenyl, 1-p-chloro-
phenyl, 1-p-ethoxycarbonylphenyl), etc.) or  I-alkyl-3-
aryl (e. g, 1-ethyl-3-phenyl, 1-n-heptyl-3-phenyl, etc.)
derivatives), those of the rhodanine series (i. -e., 2-thio-
2,4-thiazolidinedione series), such as rhodanine, 3-alkyl-
thodanines' (e. g., 3-ethylrhodanine, 3-allylrhodanine,
etc.) or 3-arylrhodanines (e. g., 3-phenylrhodanine, etc.),
etc.,, those of the 2(3H)-imidazo[1,2-a]-pyridone series,
those .- of the 5,7-dioxo-6,7-dihydro-5-thiazolo-[3,2-«]-
pyrimidine. series (e. g., 3,7-dioxo-3-phenyl-6,7-dihydro-
5-thiazolo[3,2-«]pyrimidine, etc.), those of the 2-thio-2,4-
oxazolidinedione series (i. e., those of the 2-thio-2,4-
(3H,5H)-oxazoledione series) (e. g., 3-ethyl-2-thio-2,4-
oxazolidinedione, etc.), those of the thianaphthenone
series (e. g., 3(2H)-thianaphthenone, etc.), those of the
2-thio-2,5-thiazolidinedione series (i, e., the 2-thio-2,5-
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(3H,4H)-thiazoledione series) (e. g., 3-ethyl-2-thic-2,5-
thiazolidinedione, etc.), those of ‘the * 2,4-thiazolidine-
dione series (e. g., 2,4-thiazolidinedione, 3-ethyl-2,4-thia-
zolidinedione, 3-phenyl-2,4-thiazolidinedione, 3-x-naph-
thyl-2,4-thiazolidinedione, etc.), those of the thiazolidi-
none series (e. g., 4-thiazolidinone, 3-ethyl-4-thiazolidi-
none, 3-phenyl-4-thiazolidinone, 3-a-naphthyl-4-thiazolidi-
none, etc.), those of the 4-thiazolinone series (e. g., 2-
ethylmercapto-4-thiazolinone, 2-alkylphenylamino-4-thi-
azolinones, 2-diphenylamino-4-thiazolinone, etc.), those
of the 2-imino-2,4-oxazolinone (i. e., pseudohydantoin)
series, those of the 2,4-imidazolinedione (hydantoin)
series . (e. .g., 2,4-imidazolinedione, - 3-ethyl-2,4-imidazo-
linedione, = 3-phenyl-2,4-imidazolinedione, 3-a~-naphthyl-
2,4-imidazolinedione, 1,3-diethyl-2,4-imidazolinedione, 1-
ethyl-3-a-naphthyl - 2,4 - imidazolinedione, 1,3 - diphenyl-
2,4-imidazolinedione, etc.), those of the 2-thio-2,4-imid-
azolinedione (i. e., 2-thichydantoin) series (e. g., 2-thio-
2,4-imidazolinedione, 3-ethyl-2-thio-2,4-imidazolinedione,
3-phenyl-2-thic-2,4-imidazolinedione, 3-a-naphthyl-2-thio-
2,4-imidazolinedione, 1,3 - diethyl-2-thio-2,4-imidazoline-
dione, 1-ethyl-3-phenyl-2-thio-2,4-imidazolinedione, -1-
ethyl-3-a-naphthyl-2-thio - 2,4 - imidazolinedione, 1,3-di~
phenyl-2-thio-2,4-imidazolinedione, etc.), those of the -5-
imidazolinone series (e. g., 2-n-propylmercapto-5-imid-
azolinone, etc.), etc. (especially a heterocyclic nucleus
containing 5 atoms in the heterocyclic ring, 3 of said
atoms being carbon atoms, 1 of said atoms being a nitro-
gen atom, and 1 of said atoms being selected from the
group consisting of a nitrogen atom, an oxygen atom,
and a sulfur atom), with a compound selected from
those represented by the following general formula:

II

R~I}1F——;EH——-CH);1:—‘:—:C~D1
X

wherein R represents an alkyl group (e. g., methyl ethyl,
n-propyl,- n-butyl, isobutyl, n-amyl, isoamyl, p-methoxy-
ethyl, g-ethoxyethyl, allyl (i. e., methylvinyl), benzyl
(phenylmethyl), p-phenylethyl, carboxymethyl, etc.)
(especially alkyl groups containing from 1 to 4. carbon
atoms), n represents a positive integer of from 1 to 2,
X represents an’ acid radical (e. g., chloride, bromide,
iodide, p-toluenesulfonate, benzenesulfonate, ethylsulfate,
methylsulfate,. etc.), D; represents an electronegative
radical, such as-alkylmercapto (e. g., methylmercapto,
ethylmercapto,. -etc.), arylmercapto (e. g., phenylmer-
capto, tolylmercapto, etc.), a g-acylanilidovinyl group
(e. g., p-acetanilidovinyl, p-benzoylanilidovinyl, etc.), a
8-acylanilido-1,3-butadienyl group (e.. g., s-acetanilido-
1,3-butadienyl, 5-benzoylanilido-1,3-butadienyl, etc.), etc.,
and Z represents the non-metallic atoms necessary to
complete a heterocycli¢ nucleus containing from 5 (7 is
1) to 6 (n is 2) atoms in the heterocyclic ring, such as
those selected from the group consisting of those of the
thiazole series -(e.  g., thiazole, 4-methylthiazole, :4-
phenylthiazole, 5-methylthiazole, 5-phenylthiazole, 4,5-
dimethylthiazole, 4,5-diphenylthiazole, 4-(2-thienyl ) thi-
azole, etc.), those of the benzothiazole series (e. g., benzo-
thiazole, . 4-chlorobenzothiazole, 5-chlorobenzothiazole,
6-chlorobenzothiazole, 7-chlorobenzothiazole, 4-methyl-
benzothiazole, 5-methylbenzothiazole, = 6-methylbenzo-
thiazole, 5-bromobenzothiazole, 6-bromobenzothiazole,
4-phenylbenzothiazole, 5-phenylbenzothiazole, 4-methoxy-
benzothiazole, 5-methoxybenzothiazole, 6-methoxybenzo-
thiazole, 5-iodobenzothiazole, 6-iodobenzothiazole, 4-
ethoxybenzothiazole, 5-ethoxybenzothiazole, tetrahydro-
benzothiazole, 5,6-dimethoxybenzothiazole, 5,6-dioxy-
methylenebenzothiazole, 5-hydroxybenzothiazole, 6-hy-
droxybenzothiazole, etc.), those of the naphthothiazole
series (e. g, naphtho[1,2-]thiazole, naphthof2,1]thiazole,
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5 - methoxynaphtho[2,1]thiazole, 5 - ethoxynaphtho[2,1]- wherein R, Z, n, D and Q each have the values given
thiazole, 8-methoxynaphtho{1,2]thiazole, 7-methoxynaph- above and d represents a positive integer of from 1 to 3.
tho[1,2]thiazole, etc.), those of the thianaphtheno- The dyes produced by condensing an intermediate se-
7',6’,4,5-thiazole series (e. g., 4-methoxythianaphtheno- lected from those represented by Formula ITI with those
7’,6’4,5-thiazole, etc.), those of the oxazole series (e. g., 5 of Formula II can be represented by the following gen-

4-methyloxazole, 5-methyloxazole, 4-phenyloxazole, 4,5- eral formula:
Ve R; R3
R; \C/
_Z_ ch/ \CHn AR
RN R O H) i = C=CH(—CH=CH)oi—C, GG =0
\C/
B

diphenyloxazole, 4-ethyloxazole, 4,5-dimethyloxazole, 5- wherein R, Z, n, d, Ry, Ra, Rg and Q each have the values

phenyloxazole, etc.), those of the benzoxazole series given above. ‘
(e. g., benzoxazole, 5-chlorobenzoxazole, 5-methylben- The condensations of the-intermediates of Formulas
zoxazole, . 5 - phenylbenzoxazole, - 6 - methylbenzoxazole, I or III with the compounds of Formula II can be acceler-
5,6-dimethylbenzoxazole, 4, 6- dimethylbenzoxazole, 5- 9o ated by basic condensing agents, such as the trialkyl-
methoxybenzoxazole, 5 -ethoxybenzoxazole, 5-chloro- amines, (triethylamine, tri-n-propylamine, triisopropyl-
benzoxazole, ‘6-methoxybenzoxazole, 5-hydroxybenzox- amine, tri-n-butylamine, etc.), N,N-dialkylanilines (e. g.,
azole, 6-hydroxybenzoxazole, etc.), those of the naph- N,N-dimethylaniline, N,N-diethylaniline, etc.), N-alkyl-
thoxazole series (e. g., maphthol1,2Joxazole, naphtho- piperidines (e. g., N-methylpiperidine, N-ethylpiperidine,
[2,1]oxazole, etc.), those of the selenazole series (e. g., 25 etc.), etc. The condensations can be carried out in the
4-methylselenazole, 4-phenylselenazole, etc.), those of the presence of an inert diluent, such as the lower alcohols
benzoselenazole series (e. g., benzoselenazole, 5-chloro- (e. g., ethanol, n-propanol, isopropanol, n-butanol, etc.),
benzoselenazole, 5-methoxybenzoselenazole, 5-hydroxy- pyridine, quinoline, 1,4-dioxane, etc. Heat accelerates
benzoselenazole, tetrahydrobenzoselenazole, etc.), those the. condensations, although temperatures varying from
of the naphthoselenazole series (e. g., naphtho[1,2]selen- 30 ambient (ca. 25° C.) to the reflux temperature -of the re-
azole, naphtho[2,1]selenazole, etc.), those of the thi- action mixture can be employed.
azoline series (e. g., thiazoline, 4-methylthiazoline, etc.), According to our invention, we provide the interme-
those of the 2-quinoline series-(e. g., quinoline, 3-methyl- diates represented by Formula I above by condensing a
quinoline, 5-methylquinoline, 7-methylquinoline, 8- ketone selected from those represented by the following
methylquinoline, 6-chloroquinoline, 8-chloroquinoline, 35 general formula:
6-methoxyquinoline, 6-ethoxyquinoline, 6-hydroxyquinec- v Do
line, 8-hydroxyquinoline, etc.), those of the 4-quinoline VRN
series (e. g., quinoline, 6-methoxyquinoline, 7-methyl- H50~C\ ‘ /Czo
quinoline, 8-methylquinoline, etc.), those of the 1-iso- g
quinoline series (e. g., isoquinoline, 3,4-dihydroisoquino- 40 :
line, etc.), those -of the 3-isoquinoline series (e. g., iso- wherein D has the values given above with a ketomethyl-
quinoline, etc.), those of the benzimidazole series (e. g., ene compound selected from those represented by ‘the
1,3-diethylbenzimidazole, 1-ethyl-3-phenylbenzimidazole, following general formula:
etc.), those of the 3,3-dialkylindolenine series (e. g., 3,3~ VI Q0

4

dimethylindolenine, 3,3,5-trimethylindolenine, 3,3,7-tri- 45 . AN

methylindolenine, etc.), those of the 2-pyridine series HC——0=0

(e. g., pyridine, 5-methylpyridine, etc.), those of the 4- wherein Q has the values given above. Particularly use-

pyridine series (e. g., pyridine, etc.), etc. ful ketones selected from those represented by Formila
Particularly useful intermediates selected from those V -above include those represented by the ‘following gen-

represented. by Formula I above include those repre- 50 eral formula:

sented by the following general formula: i R B
mo Ry & o]
Rl\ /C\ o’ \CHz
H—(i} (|JH= LN 56 ]'130_(5 é='o
HC—C_  Ce=(m——~0=0 Ny
\O/ H
, 1 wherein Ry, Ry, and Ry each have the values given above.
wherein R, Tepresents a hydrogen atom or a carbalkoxyl 60 Typical ketone compounds selected ‘f,rom »tl.lose TEpre-
group, ‘such as carbomethoxyl, carbethoxyl, etc. (e. g., sented by Formulas V and VII above include isophorone,
a ‘carbalkoxyl group containing from 2 to 3 carbon 3,5-dimethyl-2-cyclohexen-1-one, S-methyl-z-cyclohexen-
atoms), R, and Ry each represents a hydrogen atom or a 1-one, 4 - carbethoxy-3-methyl-2-cyclohexen-1-one, etc.
lower alkyl group, such as methyl, ethyl, etc., and Q The condensations of the compounds of Formula VI
has the values given above. 65 with those of Formulas V or VII can be ag:cel_erated by
The dyes produced by condensing an intermediate se- strong basic condensing agents, such as plp_erldine, di-
lected from those represented by Formula I above with ethylamine, etc., or by a mixture of ammonium acetate.
those of Formula II can be represented by the following and acetic acid. These condqnsatlons can be convenient-
general formula: ly carried out in an inert diluent, such as chloroform,
IV ___Z_____“ ’D\ /‘/Q\\

——
1

RN CH—=CH)mi—=C=CH(—CH=CH)s-—G =6
X/

Q

s
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diethyl ether, etc.. Heating accelerates. these condensa-
tions, temperatures varying from ambient (ca. 25° C.)
to the reflux temperature of the feaction mixture being
particularly useful,

The following examples will serve to illustrate more
fully the manner whereby we practice our invention.

Example 1.—3-ethyl-5-(3,5,5-trimethyl-2-cyclohexen-1-
Ylidene)-rhodanine -

CH; CHy
N
/C\ ?
H:C CH; é-—N—C:H;
B;0— S E] =8
g s
H

3-ethylrhodanine (32.2 g., 1 mol.), isophorone (27.6
8., 1 mol.) and piperidine (16.0 g., 1 mol.) were mixed
and heated for four hours in an oil bath at 135-140° C.
The reaction mixture was then poured into high boiling
ligroin with stirring and the mixture chilled. The ligroin
solution was decanted from the tar and passed through a
2.5 by 25 cm. column packed with equal parts by weight
of calcium carbonate and a filter aid. The' ligroin solu-

tion was concentrated to 50 ml. and chilled overnight. .

The crude crystalline product was filtered off and recrys-
tallized from methy] alcohol. ' The yield of purified prod-
uct was 8.5 g. (15%), M. P. 122-3° C. .

Example 2.—3-methyl-1-phenyl-4-(3,5,5-trimethyl-2-cy-
clohexen-1-ylidene)-5-pyrazolone
CHy CH;
A0
H)C _\CH; Cme—N—CsH;s
HiC—C_ ‘ N
S e
H
CH;,

3-methyl-1-phenyl-5-pyrazolone (17.4 g., 1 mol.), iso-
phorone (15 g., 1 mol.4-10%) and two drops of piperi-
dine were mixed and heated in an oil bath: at 130-135° C.
for four hours. The reaction mixture was then extracted
with 400 ml. of 90-120° C. ligroin. The ligroin solution
was allowed to cool toroom temperature and was then de-
canted from separated resinous material. After chilling
and stirring the desired product separated from the ligroin
solution. The crude product was filtered off and re-
crystallized from ligroin. The yield of purified product
was 14.2 g. (48%), M. P. 115-117° C.

Example 3.—1,3-diethyl-5-(3,5,5-trimethyl-2-cyclohexen-
1-ylidene)-2-thiobarbituric acid

CH; CH;
N
AT 1
Hz? ('}'Hz /C—N\
HaC—fC\ /C= N /C::S
\g: C—N

b b

1,3-diethyl-2-thiobarbituric acid' (40 g., 1 mol.) and
isophorone (30.3 g., 1 mol.4+10%)- were dissolved in
chloroform (100 ml.), and ammonium. acetate (2.5 g.)
and acetic acid (4 ml.) were added. The mixture was
heated under reftux for an hour in a system fit'ed for con-
tinuous removal of water. The reaction mixture was then
washed with two 100 ml. portions of water and the chloro-
form removed by distillation.  The residue was recrys-
tallized from methyl alcohol and the yield of purified ma-
ferial was 35.2 g. (55%), M. P. 108-9° C, L
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Example 4.—~3-phenyl-4-(3,5,5-trimethyl-3-cyclohexen-1-
ylidene-5-(4H )-isoxazolone

CHy CH;
¢
HIC( \CH: !J}-——-—(I)
RN N
g c

b

3-phenyl-5 (4H )-isoxazolone (16.1 g., 1 mol.) and iso-
phorone (15.2 g., 1 mol.4+10% ) were dissolved in chloro-
form (40 ml) and ammonium acetate {2 g.) and acetic
acid (4 ml.) were added. The reaction mixture was then
heated under reflux for eighteen hours in an apparatus de-
signed for the continuous removal of water. The chloro-
form solution was then washed with two 100 ml. por-
tions of water. The chloroform was removed by distilla-
tion and the residue recrystallized from methyl alcohol.
The yield of purified product was 9.6 g. (35%), M. P.
174-5° C.

Example 5.—I1-(2-benzothiazolyl) -3-methyl-4-(3,5,5-tri-
methyl-2-cyclohexen-1-ylidene)-5-pyrazolone

CH; /CHg 8
/ C\ (H) /
Hz? (IJHE C-—-III——O
H;C—C AN
x / N\ # N
C C
H |

CHjg

1 - (2 - benzothiazolyl) - 3 - methyl - 5 - pyrazolone
(7.7 g., 1 mol.) and isophorone (5.1 g., 1 mol.4-10%)
were dissolved in chloroform (40 ml.), and amimonium
acetate (2 g.) and acetic acid (4 ml.) were added. The
mixture was heated under reflux for twenty-four hours in
an apparatus designed for the continuous removal of
water. The chloroform solution was washed with two
20 ‘ml. portions of water and the solvent removed under
reduced pressure. The residue was stirred with methyl
alcohol (50 ml.) and filtered, the solid being discarded.
The methyl alcoholic solution was treated with water (200
ml) and the precipitated product filtered off. After re-
crystallization from methyl alcohol, the yield of purified
material was 2.8 g. (24%), M. P. 204-5° C. dec.

Example 6 —3-ethyl-5-[4-(3-methyl-2(3H)-benzoxazolyl-
idene)-1-3-neopentylene-2-butenylidenelrhodanine

s CH;

C/

CH;
N (o]
o 7N g
HaC CH, —N~CsHs
\C;OH—é\ é!*——-c/ l
y / N IC[/ N\ S—beg
(.l)Hg »

2-mcthylmercaptobenzoxazolg (1.65 g., 1 mol.4+300% )
and methyl p-toluenesulfonate (1.86 g, 1 mol.+300% )
were mixed and heated on the steam bath overnight. To
the crude quaternary salt was added 3-ethyl-5-(3,5,5-tri-
methyl - 2 - cyclohexen - 1 - ylidene)rhodanine (0.70 g.,
1 mol.), the mixture dissolved in pyridine (15 ml.) and
triethylamine (1.4 ml., 1 mol.+300%) added. The re-
action mixture was then heated under reflux for one-half
hour and poured into methyl alcohol (100 ml). After
chilling overnight, the crude dye was filtered off, washed .
with water and methyl alcohol and dried.- The yield of
purified dye after two recrystallizations from pyridine and

2, methyl alcohol was 0.42 g, (41% ), M, P, 217-18° C, dec, .
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Exainple 7.3 - ethyl - 5 - 4 - (3 - methyl - 2(3H)-
naphthol2,11oxazolylidene) - 1,3 - neopentylene - 2-
butenylidenelrhodanine:

7‘ 3 CH:
‘ / 1
\\ H \ H; C—N—CyHs
/
} C= CH— /C=C\ ‘
C S—C=S8
H

-methylmercapto -a-naphthoxazole (2.15 g.,. I mol.-
100%) and. methyl p-toluenesulfonate. (2.05. g., 1 mol.+-
120%) were mixed and. heated overnight in. an-cil bath
at 100-105° C. The crude quaternary salt and 3-ethyl-3-
(3,5,5 - trimethyl - 2 - cyclohexen - 1.- ylidene)rhodanine
(1.40.g., 1 mol.) were dissolved in pyridine and triethyl-
amine (1.4 ml., 1 mol.+100%) was added. After heat-
ing under reflux for a half-hour, the reaction mixture was
poured with stirring into methyl alcohol (150 ml.) and
chilled overnight. The crude dye was filtered off, washed
with methyl alcohol and dried. The crude dye was puri-
fied by boiling with three 100 ml. portions of methyl al-
cohol and filtering hot each time. After two recrystalli-
zations from pyridine and methyl alcohol, the yield of
purified dye was 0.73 g. (31%), M. P. 251-2° C. dec.
Example 8—3 - ethyl - 5 - 14 - (I ~ methyl - 2(1H)-

naphthotl,2]oxazolylidene) - 1,3 - neopentylene ~ 2-
butenylidenelrhodanine.

CH; CH;
\O/ o]
H; O/ N CH, P)——N—CzHa
omcid b0 |
\C/ \S-C=S

2-methylmercapto-g-naphthoxazole (2.15 g., 1 mol.-+

100%-) and methyl p-toluenesulfonate (2.05 g., 1 mol.+

120% ). were mixed and heated on the oil. bath at 100-

105° C. overnight. The crude gquaternary salt and 3-

ethyl - 5:- (3,5,5 - trimethyl - 2 -cyclohexen - 1 - ylidene)

rhodanine (1.40 g.,.1 mol.). were dissolved in pyridine (15

ml.) and. triethylamine. (1.4 ml, 1. mol.4-100%) was

added. After the reaction mixture was heated under re-

flux for a half-hour, it was poured. into methyl alcchol

(150 ml.) with stirring. After chilling overnight, the

crude dye was filtered off, boiled with three 100 ml. por-

tions of methyl alcohol; filtered and dried. After two re-
crystallizations from pyridine and methyl alcohol, the
vield of purified dye was 0.37 g. (16% ), M. P. 264-5°

C. dec.

Example 9.~—3-ethyl-5-14-(1-methyl-2(1H)-napthol1,2]
selenazolylidene) - 1,3 - neopentylene - 2-butenylidene
rhodanine

CH; CH;
N/
C.

» 4 \Cm g;N—csz

.7 :

C=C

X/ AN
(9] 5—C==8
H

3-ethyl-5-(3;5,5-trimethyl - 2 - cyclohexen - 1 - ylidene)
rhodanine (0.70 g., 1 mol.) and 1-methyl-2-methylmer-

captonaphthol 1,21selenazolium p-toluenesulfonate (1.20°

g, 1 moli4-10%)" were- dissolved: in- pyridine (15" ml.),
and' tricthylamine (0.7 mli, 1 mol.4-100%") was added.
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The reaction mixture was heated under reflux for a
half-hour and was: then poured into methyl alcohol (150
ml). Affei* chilling overnight, the crude dye was
filtered off, washed with methyl alcohol and dried.
After two recrystallizations’ from pyridine and methyl
alcohol” the yield of purified dye was 0.65 g (49%),
M. P. 234-5° C. dec.

Example 10.—3-methyl-4-14 - (3 - methyl-2(3H)-benzox-
azolylidene) - 1,3 - neopentylene - 2 - butenylidenel - I-

phenyl-5-pyrazolone
CH; CH;
A C/
\ Hg(ll/ \(l_'}Hz é)——N—CeHs
C CH—C C=C
C/ \C=N

CHa
- 3-methyl-1-phenyl-4 --(3,5,5 - trimethyl - 2 - cyclehexen-
1-ylidene):- 5 - pyrazolone (1.47 g., 1 mol.), 3-methyl-2-

methylmercaptobenzoxazolium p-toluenesulfonate (5.26°

2., 1. mol.-:200% )- and triethylamine (2.1 ml., 1 mol:+

_ 2009%) were dissolved in pyridine (15 ml.) and the mix--
The- crude

ture’ heated under reflux for ten minutes.
dye was precipitated by the addition with stirring of water
(100 ml:) and after chilling, the aqueous solution was

decanted. The residue was stirred with methyl &lcohol:

until crystalline and then: chilled overnight. The crude
dye was then filtered off, dried and twice recrystallized
from: ethyl. alcohol The yield of purified dye was
1.01 g. (48%.), M. P.-176-8° C..

Example 11.—1,3-diethyl-5-14-(3-methyl - 2(3H)-benzo-

thiazolylidene)-1,3 - neopentylene - 2 - butenylidene]-2-
thiobarbituric acid
H 3 CHz
0
\ / \(l} 3 /g—N<CzH5
_CH— =C c=§
1%/ \C—NéCsz

1,3- d1ethyl-5-(3,5 ,5-trimethyl-2-cyclohexen-1-ylidene)-
2-thiobarbituric acid (1.54 g., 1 mol.) and 3-methyl-2-

methylmercaptoberizothiazolium p-toluenesulfonate (3.67

g.,- 1. mol.4100%} were dissolved in pyridine (i5 ml).
and triethylamine (1.4 ml.,, 1 mol.4-100%) was added.

The reaction mixture was heated under reflux for ten:
minutes and the crude dye was then precipitated by the:
After chilling

addition of methyl alcohol (100 ml.).
overnight, the dye was filtered off, washed with methyl
alcohol and dried. After two  recrystallizations from
pyridine and methyl dlcohol, the yield of purified dye
was 1.82 g. (80%), M. P. 237-8° C.

Example 12.—4-14-(3-ethyl-2(3H)-benzothiazolylidene)-
1,3-neopentylene-2-butenylidenel - 3 - phenyl - 5(4H)-

isoxazolone
a CHa

(o]

/ \ il
\ CH, /C-—O
—CH— é:C\ I
C C=N"

H |
CoHs

C aHy:

3-pheny1-4-(3,5 ,5-trimethyl-2-cyclohexen - 1 - ylidene)-
5(4H)-isoxazolone (1.41 g., 1 mol.), 3-ethyl-2-ethyl-

mercaptobenzothiazolium ethylsulfate (3.32 g., 1 mol.4-

100%) and triethylamine (1.4 ml, 1 mol.-100%)
were dissolved in. pyridine. (10 ml.). and heated under
reflux for ten minutes:

The crude dye was then precip~

=




2,856,404

9
itated by the addition with stirring of water (50 ml).
After chilling, the crude dye was filtered off, washed
with water and methyl -alcchol and dried. After two
recrystallizations from pyridine and methyl alcohol, the
yield of purified dye was 1.48 g. (67% ), M. P. 235-6° C.
dec.

Example 13~d ~ [6 -.(3 - ethyl - 2 - (3H ) - benzothiazol-

ylidene) - 1,3 - neopentylene - 2,4 - hexadienylidene-3-
phenyl-5(4H)-isoxazolone

CH; CHs

8 A
H:C|3 CH, /é-—O
0=CH—CH=CH—-C\ y =C\ ’

=

(o) C=N

N H é
é ¢Hs

st

3-phenyl-4-(3,5,5-trimethyl-2-cyclohexen - 1 - ylidene)-
5(4H)-isoxazolone (1.41 g, 1 mol.), 2-g-acetanilido-
vinyl-3-ethylbenzothiazolium iodide (2.25 g., 1 mol.) and
triethylamine (1.4 ml., 1 mol.4+100%) were dissolved
in pyridine (10 ml) and heated under reflux for ten
minutes. The reaction mixture was poured into a beaker,
-100 ml. of methyl alcohol added with stirring and the
mixture chilled overnight. The crude dye was then
filtered off, washed with methyl alcohol and dried. After
two recrystallizations from pyridine and methyl alcohol,
the yield of purified dye was 1.59 .g. (68%), M. P.
232-3° C. dec.

Example 14.—4-18-3-ethyl-2(3H) - benzothiazolylidene)-
1,3-neopentylene-2,4,6 - octatrienylidenel - 3 - phenyl-
S5(4H)-isoxazolone

CH:; CHy
AN
8 e C\ ?
\ o o /é—-o
 C=CH-CH=CH—CH=CH—¢  b=0 l
x 7

(lJsz

3-phenyl-4-(3,5,5-trimethyl-2-cyclohexene-1 - ylidene)-
5(4H)-isoxazolone (1.41 g., 1 mol.), 2-8-acetanilido-
1,3-butadienyl-3-ethylbenzothiazolium jodide (2.38 g, 1
mol.) and triethylamine (0.7 ml., 1 mol.) were dissolved
in pyridine (15 ml.) and heated under reflux for two
minutes. The crude dye was precipitated from the
reaction mixture by the addition of water (100 ml.).
The crude product was filtered off, thoroughly washed
with methyl alcohol and ether and dried. After a
recrystallization from pyridine and methyl alcohol and
a second recrystallization from benzene, the yield of
purified dye was 0.12 g. (5%), M. P. 179-80° C. dec.

Example 15.—I1-(2 - benzothiazolyl) - 3-methyl - 4-14-(3-
methyl-2(3H)-benzoxazolylidene) - 1,3 - neopentylene-
2-butenylidenel-5-pyrazolone

C=N
CeHe

C
H

CH; /CHa
- C [¢]
0 7N\ ! / h
N g Ao
C=CH—C C=C ! \N’
\c/ N et 3
N H é
| . H;
CH;s

2-methylmercaptobenzoxazole (1.65 g., 1 mol.+400% )
and methyl p-toluenesulfonate (1.86 g., 1 mol.4-400%)
were mixed and heated to reflux over a free flame and
then allowed to cool slowly to room temperature.
1 - (2 - benzothiazolyl) - 3 - methyl - 4 - (3,5,5 - trimethyl-
2-cyclohexen-1-ylidene)-5-pyrazolone (0.71 g., 1 mol.),
triethylamine (1.4 ml., 1 mol.+400%) .and pyridine
{10 ml.) were then added and the reaction mixture heated

<
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10
under reflux for ten minutes. The crude dye was precip-
itated by the addition of methyl alcohol (100 ml.), filtered
from the reaction mixture, washed with methyl alcohol
and dried. After two recrystallizations from pyridine
and methyl alcohol, the yield of purified dye was 0.24 g.
(25%), M. P. 310-11° C. dec.

In a manner similar to that illustrated in the above
examples, other new intermediates and merocyanine dyes
can be prepared.  For example, the intermediate Tep-
resented by the following formula:

o
Hi01000, /c’\ o m
B¢’ cm, g-—N\
H0—C =0" C=8
™

C
H

can be prepared by condensing ‘1-methyl-2-thiobarbituric
acid ‘with . 4-carbethoxy-3-methyl-2-cyclohexen-1-one.
All the dyes of our invention are particularly useful in
manufacturing photographic, silver halide emulsions,
serving to alter the sensitivity thereof. Sensitization by
means of our new dyes is, of course, directed primarily
to the ordinarily employed, gelatino-silver-halide, develop-
ing-out emulsions. The dyes are advantageously incor-
porated in the washed, finished emulsion and should, of
course, be uniformly distributed throughout the emulsion.
In the preparation of photographic emulsions containing
our new dyes, it is only necessary to disperse the dyes
in the emulsions. The methods of incorporating dyes in
emulsion are simple and well known to those skilled in
the art of emulsion making. It is convenient to add the
dyes from solutions in appropriate solvents. The solvent
must, of course, be compatible with the emulsion and
substantially free from any -deleterious effect on the
light-sensitive materials. Pyridine has proven satisfac-
tory as a solvent for the majority of our new dyes.
The concentration of our new dyes in the emulsion
can vary widely, i. e., from about 5 to about 100 mgs.
per liter of flowable emulsion. The concentration of
the dye will vary according to the type of light-sensitive
material in the emulsion and according to the effects
desired. The suitable and most economical concentra-
tion for any given emulsion will be apparent to those
skilled in the art upon making the ordinary tests and

.observations customarily used in the art of emulsion

making. :

To prepare a gelatino-silver-halide emulsion sensitized
with one of our mew dyes, the following procedure is
satisfactory: A quantity of the dye is dissolved in
pyridine or other suitable solvent and.a volume of this
solution (which may be diluted with methanol) con-
taining from 5 to 100 mgs. of dye is slowly added to
about -1000 cc. of a gelatino-silver-halide  emulsion, with
stirring.  Stirring is continued until the dye is uniformly
distributed throughout the emulsion. With most of our
new dyes, 10 to 20 mgs. of dye per liter of emulsion
suffices to produce the maximum sensitizing effect with
the ordinary gelatino-silver-bromide (including brom-
iodide) emulsions. With fine-grain emulsions, which
include most of the -ordinarily employed gelatino-silver-
chloride emulsions, somewhat larger concentrations of
dye may be necessaty to secure the optimum sensitizing
effect.

The above statements are only illustrative and are not
to be understood as limiting our invention in any sense,
as it will be apparent that our new dyes can be incorpo-
rated by other methods in many of the photographic
silver halide emulsions customarily employed in the art.
For instance, the dyes can be incorporated by bathing a
plate or film upon which an emulsion has been coated,
in the solution of the dye, in an appropriate solvent.
Bathing methods, however, are not to be preferred
ordinarily, '



i1
Photographic silver halide emulsions. which. can ad-
vantageously be sensitized by means of the new dyes of
our invention comprise the customarily employed gelatino-
silver-chloride, gelatino-silver chlorobromide, gelatino-
silver-bromide, and gelatino-silver-bromiodide developing-
out emulsions. .
Photographic’ silver halide emulsions, such as those
listed above, containing the sensitizing dyes of our inven-
tion can also contain such addenda as chemical sensitizers,
e. g., sulfur sensitizers' (¢. g., allyl thiocarbamide, thio-
urea, allylisothiocyanate, cystine, etc.), various gold
compounds (e. g., potassium chloroaurate, auric trichlo-
ride, etc.) (see U. S. Patents 2,540,085; 2,597,856 and
2,597,915, various palladium compounds, such as
palladivm chloride (U. S. 2,540,086), potassium chloro-
palladate (U. S. 2,598,079), etc., or mixtures of such
sensitizers; anti-foggants, such as ammonium chloro-
platinate (U. S. 2,566,245), ammonium chloroplatinite
(U. S. 2,566,263), benzotriazole, nitrobenzimidazole,
S-nitroindazole, benzidine, mercaptans, etc. (see Mees—
“The Theory of the Photographic Process,” MacMillan

Pub., 1942, page 460), or mixtures thereof; hardeners,

such as formaldehyde (U. S. 1,763,533), chrome alum
(U. S. 1,763,533), glyoxal (U. S. 1,870,354), dibrom-
acrolein (Br. 406,750), etc.; color couplers, such as those
described in U. S. Patent 2,423,730, Spence and Carroll
U. S. Patent 2,640,776, etc.; or mixtures of such addenda.
Dispersing agents for color couplers, such as those set
forth in- U. S; Patents 2,322,027 and 2,304,940, can also
be employed in the above-described emulsions.

In the manner described above, a number of the dyes
of our invention represented by Formulas IV or IVa
above were separately’ incorporated in an . ordinary
gelatino-silver-bromiodide emulsion, the dyes being thor-
oughly incorporated in the emulsions by stirring. After
a short digestion, the-emulsions were coated onto ordinary
cellulose acetate film supports and the coatings exposed
in a spectrograph and sensitometer and then developed
in the usual way. The sensitizing range and maximum
absorption for each of the dyes are indicated in the
following table.

Dye of Example Sensitizing | Maximum
Range in mp in mp

540~700 670
560-700° 675
570-700 670
650-720 700

to 630 595
520-675 630

to 630 605
580-740 680

to 640 620

What we claim as our invention and desire secured by
Letters Patent of the United States is:

1. A process for making polymethine dyes comprising
condensing in the presence of a basic condensing agent
an intermediate selected from those represented by the
following general formula:

® s
o
20N

Rs

Ry

g

wherein R; represents a member selected from the group
consisting of a hydrogen atom.and a carbalkoxyl group
containing from 2.to 3 carbon atoms, Rz and Rs each
represents a- member selected from: the group consisting
of a hydrogen atom. and. a. lower alkyl group, and Q

represents the non-metallic atoms necessary to complete:
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a nucleus selected from the group consisting of an indan-
dione nucleus, a pyrazolone nucleus, an isoxazolone:
nucleus, an oxindole nucleus, a 2,4,6-triketohexahydro-
pyrimidine nucleus, a 2-thio-2,4,6-triketchexahydropy-
rimidine nucleus, a rhodanine nucleus, a 2(3H)-imidazo
[1,2-alpyridone nucleus, a 5,7-dioxc-6,7-dihydro-5-thia-
zolo- [3,2-alpyrimidine nucleus, a 2-thio-2,4-oxazolidines
dione nucleus, a thianaphthenone nucleus, a- 2-thio-2,5-
thiazolidinedione nucleus, a 2,4-thiazolidinedione nucleus,
a thiazolidinone nucleus, a 4-thiazolinone nucleus, a 2-
imino-2,4-oxazolinone nucleus, a 2,4-imidazolinedione
nucleus, a 2-thio-2,4-imidazolinedione nuclens, and a 5-
imidazolinone nucleus, with a compound selected. from
those represented by the following general formula:

R—III'(_;—OH-———CH) i ==0—Dy
X

wherein R represents an alkyl group containing. from: 1
to 8 carbon atoms, n represents a positive integer of from
1 to 2, X represents an acid radical, D, represents a mem-
ber selected from the group consisting of an alkylmer-
capto group containing from 1 to 2 carbon atoms, an, aryl:
mercapto group containing from 6 to 7 carbon atoms, a.
B-acylanilidovinyl group wherein the acyl radical con--
tains from 2 to 7 carbon atoms, and a s-acylanilido-1,3-
butadieny! group wherein the acyl radical contains from
2 to 7 atoms, and Z represents the non-metallic atoms
necessary to complete a heterocyclic nucleus selected
from: the group: consisting of a thiazole nucleus, a benzo-
thiazole nucleus, a naphthothiazole nucleus, a thianaph-
theno-77,6",4,5-thiazole nucleus, an oxazole nucleus; a
benzoxazole nucleus, a naphthoxazole nucleus, a selena-
zole nucleus, a benzoselenazole nucleus, a naphthoselena-
zole nucleus, a thiazoline nucleus, a 2-quinoline nucleus,
a 4-quinoline mucleus, a 1-isoquinoline nucleus, a: ben-
zimidazole nucleus, a 3,3-dialkylindolenine nucleus, a 2+
pyridine nucleus, and a 4-pyridine nucleus.

2. A process as defined in claim 1 wherein the basic
condensing agent is a trialkylamine.

3. A process as defined in claim 2 wherein the tri-
alkylamine is triethylamine.

4. An intermediate useful in the preparation of poly-
methine dyes selected from those represented by the
following general formula: :

R{\ Rs.
BN
H—C (|3H2 /Q\
H;C [, =0
x /
C
H

wherein R, represents a member selected from the group
consisting of a hydrogen atom and a carbalkoxyl group
containing from 2 to 3 carbon atoms, Ry and Rj each
represents a member selected from the group consisting
of a hydrogen atom and a lower alkyl group, and Q
represents the non-metallic atoms necessary to complete
a nucleus selected from the group counsisting of an indan-
dione mucleus, a pyrazolone nucleus, an isoxazolone nu-
cleus, an oxindole nucleus, a 2,4,6-triketchexahydropy-
rimidine nucleus, a 2-thio-2,4,6-triketochexahydropyrimi-
dine nucleus, a rhodanine nucleus, a 2(3H)-imidazol1,
2-alpyridone nucleus, a 5,7-dioxo-6,7-dihydro-5-thiazolo
[3,2-alpyrimidine nucleus, a 2-thio-2,4-oxazolidinedione
nucleus, a thianaphthenone nucleus, a 2-thio-2,5-thiazo-
lidinedione nucleus, a 2,4-thiazolidinedione nucleus, a
thiazolidinone nucleus, a 4-thiazolinone nucleus, a 2-
imino-2,4-o0xazolinone nucleus, a 2,4-imidazolinedione
nucleus, a 2-thio-2,4-imidazolinedione nucleus; and: a, 5-
imidazolinone nucleus.
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5. The compound represented by the following for-
mula:

CH: ' CH;
O/ O CiHy 5
HzC'/ \CHz l e ,
H;C—-C ('J=O/ C=8
‘ \C/ \C-- N/
SR v
6. A compound represented by the following formula:
15
CH: ° CH;
\0/ 0
EzC/ \CH2 (I.I“}—-——O
BO-0_ /<|3=(IJ\ /Ilr 20
g: (o}
('JeHs

7. The compound represented by the following for- 28
mula:

CH; CH,
N
Ve C\ Il
H,C CH; C-—-——lT'-—Osz
\C 8
="

8. The compound represented by the following. for-

mula:

CH; CH;
A

H;C CH; é———lf—CoH&
HaC-—-(lJ\ _ m— N ¢N

N
[} [o}
H ]

CH;
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