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This invention relates to photographic color-
forming compounds and particularly to coupler
compounds which are derivatives of pyrazolones
for color-iorming processes of color photography.

This application is a division of aur application,
Serial No. 569,428, filed December 22, 1944, now
abandoned.

The formation of colored photographic images
by coupling the development product of aromatic
amino developing agents with color-forming or
coupling compounds is well known. In -these
brocesses, the color formation is ordinarily ac-
complished by the subtractive process and the
image dyes are of the subtractive primary colors,
cyan or blue-green, magenta, and yellow. The
magents dyes are frequently produced from py-
razolone or cyano acetyl couplers and the pres-
ent invention relates to couplers of the former
type.

Pyrazolone couplers have been described in
Seymour U. 8. Patent 1,969,479, Acylamino py-
razolone couplers and phenylamino pyrazolone
coublers have been described respectively in Por-
ter and Weissherger U. 8. Patents 2,343,702 and
2,311,081, - 3-amino - pyrazolone -couplers have
been described in Porter.and Weissberger U. 8.
Reissue Patent 22,329 and 3-acylamino. pyrazo-~-
lone couplers in Porter and Weissberger U. S,
patent application Serial No, 457,276, now U. 8.
Patent 2,369,489, ‘

We have discovered a class of pyrazolona:cou-
plers which possess:-valuable properties when:used
in-color photography. ~ These .couplers have an
alkoxy group in the 3-position :of the pyrazolone
ring and are represented by the followmg gen-
eral formula:

=—=—C—0R’
R——N\ }
CO0—CH;s

in which R is hydrogen, alkyl, aryl, heterocyclic,
or thioccarbamyl, and R’ is-alkyl.

In the general formula, the alkyl group may be
methyl, ethyl, propyl, or butyl, the aryl group
may be unsubstituted phenyl or substituted -aryl
group, such as nitrophenyl, sulfamyl phenyl, or
chlorophenyl, and the heterocyclic groups. may be
radicals, such as benzothiazolyl or benzoxazolyl.
The alkyl groups are lower alkyl groups,-that is
alkyl groups containing less than about five-car-
hon atoms.

The couplers -of our invention are made by a-

method which we believe:.to--be novel. . Accord-
ing tothis method, hydrazine or a hydrazine de-

(CL 260--310)
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rivative is heated with an ethyl g,g-dialkoxy-
acrylate until the reaction is complete, as indi-
cated by the evolution of alcohol or the solution
of the hydrazine, and sodium ethylate in alcohol

5 - is'then added and the mixturs heated for a fur-
ther short period. ~The desired coupler separates
as the sodium salt and this is dissclved in water
and the compound precipitated with acid. The
general method of preparation isrepresented by

10 the-following equation:

R—NHNH; + R'O
N&OCsz;
C=CHCOOC:H:; ——s
R’0
18 N=C—ow
R~—-N\ ‘ "~ + ROH +:C:H:0H
. (!.?— Hs
0

20 1 the equation, R and R’ have the same mean-
ing as:in the general formula above,

The following examples illustrate compounds
which are suitable for use.according to our inven-
tion:

25
1, N=CO0C:H;

CeHs—N
ﬁ_ Hﬂ
(6]
30 M. P.116°
1-phenyl-3-ethoxy-5-pyrazolone
2. . N=COQCH;s
CeHi—N
35 lC!-'.-'CHZ
0
M.P, 59°
1-phenyl-3- butoxy 5-pyrazolone
3. N=C 0 C:Hs
§ ﬁ—pm
- M.P.151°

45 1-p-nitrophenyl-3-ethoxy-5-pyrazolone

4, : /N=COCQH5
HzNSOz.—-Q—N\
. ("3— Ha

50

M. P. 197°
1(p-! sulfamylphenyl) -3-ethoxy-5-pyrazolone
p-sulfamylphenylhydrazine :is . prepared. fol-
lowing Crippa and Malffei, -Gazz. chim. Ital, 72;
07 (1942),
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5.
N=C 0CsHs

Q\

1(2-benzoth1azolyl)-3-ethoxy-5-pyrazolone

C— Hs

2~benzothiazolylhydrazine prepared following
German Patent 614 327 (1935).

\ N=C OCHy
H;
1(2-benzothiazolyl)-3-butoxy-5-pyrazolone

\ N—-C 0C:Hs
ol 0 ok
0

M. P. 185°
butylphenoxy)-2-benzothiazolyl}-3-butoxy-5-pyrazolone

7.

_1-[6 (p-tert.

6(p-tert. butylphenoxy) -2-benzothiazolyl hy-
drazine was prepared by the following series of
reactions:

4Hv—C>~ONa + mO—Nm _
=
C4H0—< >—0—< >—N02 —

0

CiHe— —NHHCl

M. P. 71° (free base)

o.H«—Q QNHz ma 24
Y
a \\.. Naom

8 Nas$;0
228303
NV
—NHs;
CS:

OQ\

M. P. 204°

This preparation follows closely that given in
J. Am. Chem. Soc., 53, 1891 (1931).

c.

‘ N
(I N 2
AHv—O-—O S/
N
Q \\\001 NH:NH,
aed Sl N/

O: \C—NHNm
c¢Hp—C>-o . /

M. P.179°
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N=COC:Hs

N
N\
/

M. P. 152° (heating rapidly)
1-(2-benzoxazolyl)-3-ethoxy-5-pyrazolone

\ﬁ_ -

2-benzoxazolylhydrazine prepared Ifollowing
German Patent 614,327 (1935).

8. N=C 0 CyHs

H:NCSN
C-—CH;
Il
M. P.171°
1-thiocarbamyl-3-ethoxy-5-pyrazolone
N=COC:H;s
HN
C—
Il
o

M. P.177°
3-ethoxy-5-pyrazolone

10.

Hj

Prepared by heating (9) in 5 parts of 10%
sodium hydroxide for 1 hour,

As stated above, the couplers of cur invention
are prepared by reacting hydrazine or a hydra-
zine derivative with an ethyl g,g-dialkoxy-acry-
late. The hydrazine derivative includes com-
pounds such as phenyl hydrazine, p-nitrophenyl-
hydrazine, p-sulfonylphenylhydrazine, 2-benzo-
thiazolylhydrazine, 6-(p-tert. butylphenoxy)-2-
benzothiazolylhydrazine, ' 2 - benzoxazolylhydra-
zine and thiocarbamylhydrazine, The acrylate

may include ethyl g,s-diethoxyacrylate, ethyl

B.p-dipropoxyacrylate and ethyl g,g-dibutoxy-
acrylate.

The following example illustrates the prepara-
tion of 1-phenyl-3-ethoxy-b-pyrazolone, com-
pound No. 1.

Example 1

Equal molecular weights of phenylhydrazine
and ethyl g,p-diethoxyacrylate are heated to-
gether on the-steam bath for % to 1 hour with or
without solvent. A solution of sodium ethylate
(one equivalent of sodium dissolved in 17 ce. per
gram of absolute ethyl alcohol) is added and the
mixture heated for another quarter to half hour.
A clear solution is then formed by the addition
of water and the product precipitated by acidi-
fication and is then filtered and recrystallized
from g suitable solvent. 'The melting point is
116° C.

Ethyl g,s-diethoxyacrylate is prepared accord-
ing to the method of Reitler and Weindel,
Berichte 40, 3359 (1807). - The corresponding
B.p~dipropoxy and g,p-dibutoxy esters are pre-
pared analogously using n-propanol or n-butansl
instead of ethanol. The boiling point of the di-
butoxy ester is 150-160° at 7 mm. pressure,

The couplers of our invention may be incor-
porated in the developed sclution or in the sénsi~
tive emulsion layer, When incorporated in the
developed solution, the couplers may be used in
processes such as those described in Mannes and
Godowsky U. S. Patent 2,113,329 or Mannes,
Godowsky and Wilder U. S. Patent 2,252,718.
When incorporated in the sensitive emulsion
layer, the couplers may be used in processes, such
as those described in Fisher U. S. Patent 1,055,-
155, Mannes and Godowsky U. S. Patent 2,304~
940 or Jelley and Vittum U. S. Patent 2,322,027,
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The following examples illustrate developing
solutions containing the couplers used according
to our invention:

Example 2

A. 2 - amino-5-diethyl - aminotoluenehydro-
chloride grams... 2
Sodium sulfite anhydrous. ... do.._. 2
Sodium carbonate anhydrous_.____ do...... 20
Potassium bromide ... _...._._____ _ do_... 1
Water t0. liter.. 1
B. 1-Phenyl-3-ethoxy-5-pyrazolone _grams.. 2
Sodium hydroxide (10% solution) ..__cc.. 10

Por use B is added to A.

Example 3

A, Dimethyl - p - phenylenediaminesulfate
——- grams.. 3
Sodium sulfite anhydrous.o..o.——__ do_... 5
Sodium carbonate anhydrous_._.__ do._.. 20
Potassium bromide_ do.... 2
Water to Jiter-. 1

B. 1-(2- benzothiazolyl) -3~ ‘ethoxy-5-pyrazo-
Ione ... —— —-.grams.. 3
Isopropyl alcoho] __________________ cc... 100

For use B is added to A.

Certain of the coupler compounds of our inven-
tion, such as compound No. 7 are themselves non-
diffusing and may be incorporated in the photo-
graphie layer without the use of additional com-
pounds to prevent diffusion. Other couplers may
be rendered non-diffusing in the emulsion layer
by the use of special means as by causing the
couplers to be absorbed or adsorbed to the sen-
sitive silver salt.

In the development of exposed photographic
silver halide emulsion layers using the couplers
of our invention, any color-forming developer
containing g primary amino group may be used.
These include developers having two primary
amino groups as well as those having one of the
amino groups substituted, or having substituents
in the ring, such as alkylphenylenediamines and
alkyltoluenediamines. ‘These - compounds are
usually used in the salt form such as the hydro-
chloride or the sulfate which are more stable
than the amines themselves. Suitable com-
pounds are diethyl-p-phenylenediamine hydro-
chloride, monomethyl-p-phenylenediamine hy-
drochloride, dimethyl-p-phenylenediamine - hy-
drochloride and 2-amino-5-diethylaminotoluene
hydrochloride. The p-aminophenols and their
substitution products may also be used where the
amino group is unsubstituted. All of these devel-
opers have an unsubstituted amino group which
enables the oxidation products of the developer
to couple with the color-forming compound to
form a dye image.

Our development process may be employed for
the production of colored photographic images
in layers of gelatin or other water-permeable col-
loidal carrier, such as collodion, organic esters of
cellulose, or synthetic resins. . The carrier may
be supported by a transparent medium such as
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glass, a cellulose ester of non-iransparent re-
flecting medium, such ss paper or an opague cel-
lulose ester. The emulsion may be coated as a
single layer on the support or as superposed
layers on one or both sides of the support. ‘The
superposed layers may be differentially sensitized
so that different colors may be recorded in the
layers and differently colored images formed
therein.

The examples and compounds set forth in the
bresent specification are illustrative only and it
is to be understood that our invention is limited
only by the scope of the appended claims,

We claim:

1. The method of producing a 3-alkoxy-5-
pyrazolene, which comprises heating a mono-
substituted hydrazine 'in which the substituent
is selected from the class consisting of hydrogen,
alkyl, aryl, benzothiazolyl, benzoxazolyl and thio-
carbamyl groups, and an ethyl g,8-dialkoxyacryl-
ate in which the alkoxy is a lower alkoxy group
on & steam bath until reaction is complete adding
sodium ethylate and heating for a further period,
precipitating the resulting product from solution
and removing it from the solution.

2. The - method of. producing - 1-phenyl-3-
ethoxy-5-pyrazolone, which - comprises heating
equal molecular weights of phenyl hydrazine and
ethyl g,g-diethoxyacrylate on a steam bath for 1%
to one hour, adding sodium ethylate and heating
for a further period of Y% to %2 hour, precipitat-
ing the resulting 1-phenyl-3-ethoxy-5-pyrazolone
from solution and removing it from the solution.

3. A 3-alkoxy-5-pyrazolone - selected from the
group of 3-alkoxy-5-pyrazolones represented by
the following general formula:

Ne==C—OR’
R—N
\co—ém
wherein R represents a member selected from the
class consisting of hydrogen, -alkyl, aryl, ben~
zothiazolyl, benzoxazolyl. and - thiocarbamyl
groups, and R’ represents a lower alkyl group.

4. A 1-phenyl-3-alkoxy-5-pyrazolone selected
from the group of 1l-phenyl-3-alkoxy-5-pyrazo-
lones- represented by the following = general
formula:

N==C—0 R’
CeHy—N’
CO~CH;y
wherein R’ represents a lower. alkyl group.

5. 1 phenyl-3-ethoxy-5-pyrazolone.

HENRY D. PORTER.
ARNOLD WEISSBERGER.
WALTER A. GREGORY.
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