United States Patent O

d

3,281,242
Patented Aug. 17, 1965

~
CC

Jske

3,201,242

ACCELERATORS FOR REVERSAL COLOR
s DEVELOPMENT

Judith A. Schwan azd John R. Dann, both of Rechester,
N.Y., assigners to Eastman Kodak Comparny, Roch-
ester; N.Y., a corporation of New Jersey
No Drawing, Fiied Sept, 11, 1961, Ser. Ne. 137,841

12 Claims. (Cl, 96—55)

This invention relates to color photography, and more
particularly, to a method of processing multi-layer color
films or papers by the technique of reversal color develop-
ment,

In muilti-layer photographic elements used for color
photography, there are generally three selectively sensi-
tive emulsion layers (each of which may consist of several
strata finished to different speed levels) coated. on the
same side of a photographic support, such as film or
paper. For example, the uppermost layer is frequently a
blue-sensitive layer, the next light-sensitive layer is gen-
erally green-sensitive and the light-sensitive layer clesest
to the support is generally sensitized to the rad region
of the spectrum. "Inasmuch as maeny photographic silver
halide . emulsions have substantial inherent sensitivity
in the blue spectral regicn, such photographic elements
generally ‘have a yellow filter layer coated beneath the
blue-sensitive outermost layer for the purpose of absorb-
ing substantially all blue radiation which would other-
wise be " transmitted . to the green-sensitized and red-
sensitized layers.. Such multi-layer photographic ele-
ments can also have other layers for specialized purposes
including light-sensitive emulsion layers, gelatin or other
subbing. layers, antihalation Iayers, etc. Typical mulii-
fayer photographic materials useful in our invention Have
been ‘described in the prior art,-such as Mannes et al.
U.S. Patent 2,252,718, issued August 19, 1951,

Color materials of the type advantageously employed
in the present invention are those intended primarily for
reversal color processes, in which the photoexposed ma-
erial is given a conventional black-and-white develop-
ment to produce a negative silver image but no color

image, followed by at least one reversal re-exposure and

color. development to produce positive dye (and silver)
fmages. The color materials used in our invention com-
prise those which contain the color-forming. materials or
couplers. within the silver halide emulsions, or those ma-
terials designed for processing in developers which con-
tain the: color couplers or color-forming compounds with-
in the color developer. ‘The latter materials are particular-
Iy useful in practicing the present invention for reasons
pointed out below,

It is, therefore, an object of our iavention to provide
an improved process for producing photographic images
in color by reversal color photography. Another object
is to provide improved developers for such reversal color
photographic processes.” Still another object is to pro-
vide a method of increasing the color density in certain
of the emulsion layers of photographic. color eléments,
particularly in the red-sensitive of cyan-producing layer.
Still another object is to provide a-convenient means.for
avoiding re-exposure by light, by simultaneously fogging
and: color ‘developing photographic silver: halide emul-
sion to produce a colored image of high maximum den-
sity.- - Other objects will become ‘apparent from a con-
sideration of the following description and examples.

In:the processing of photographic multi-layer mate-
rials by the reversal technique using color couplers in the
developing compositions rather than in the emulsion lay-
ers, the conventional procedure.is to selectively re-expose
with colored light (or chernicals) each of the selectively
sensitized layers and to separately develop each of these
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layers to a colored image in 2 color developer which
contains the appropriate color-forming ingredient in the
color developer. In color processes of this type,- it is
frequently desired to accelerate color developnient so
that the rate of development is increased without fogging
the silver halide grains which have not been exposed by
the -selective exposure.  Such accelerators increase. the
maximum color density with little or no increase in color
fog.

In the processing of multi-layer photographic elements
to produce a colored image, it is sometimes desired to
have 2 color development bath whick results in develop-
ment -of all silver halide remaining in the respective
layers and to.couple the color-forming compound with the
oxidation products of the appropriate’.color developer
to ‘produce dye images in the respective photographic
sitver halide’ emulsion Iayers. - Such results are desired
principally .in photographic multi-layer materials which
contain the color-forming component or coupler within
the silver halide emulsion layers, or in the final color
development stép in’ 4 color process in’ which the color-
forming component is incorporated within the color de-
veloping solution.

We have now found that the afore-mentioned effects

5-can be advantageously attained by incorporating certain

non-polymeric, thioether compounds in color developers
intended for use in reversal color development. The
compounds of our invention can be used to increase the
development rate of muiti-layer photographic materials
which ‘are processed in developing solutions contain-
ing the coler-forming components in the color develop-
ing solutions so that substantially all silver halide, which
has been selectively re-exposed to a particular region
of the spectrum, becomes developed in the subsequent
color developing solution, thus preventing the formation
of undesirable color fog asa consquence of further color
development in a subsequent color developer for produc-
ing different colored images.. Thus, it is possible to pre-
vent the formation of cyan dye in the green- and blue-
sensitive layers of such multi-layer color elements and
to form cyan dye substantially only. in the red-sensitivé
layer.- It is also possible according to our imvention to
render substantially all residual silver halide in such multi-
layer photographic elements developable by incorporat-
ing such thicether compounds-in the color developers.

The thioether compounds -useful in practicing our in-
vention by incorporation in the color developer. (or color
developers) comprise compounds represented by the fol-
lowing general formula:

@O K [—CH;CH—Xo(—X3) a1
(CHCH0)p—R,—R]y

wherein X represents a divalent linkage, such. as oxygen,
suifur,

f ol
—éNHCHzNH(JJ
or the group:

—XCHyCH X —

wherein X, and X, each represents an oxygen atom. or
a sulfur atom, provided at least one’of the groups se-
lected from X; and X, is a sulfur atom, X, represents
a methylens carboxy radical, i.e.,
i

—CH:C0—
R repregents a hydroxyl group; an alkoxyl -group “(e.g;:
methoxyl, ethoxyl, propozyl, butoxyl, etc.), .a carbamyl:
group (ie., an aminocarbonyl gioup), or = carboxylic
acyloxyl group, such as acétoxyl, butyroxyl, etc., Ry rep-
resents an ethylene radical, such -as ‘ethylene or ethylene
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substituted by an alkyl radical, such as methyl, ethyl,
etc., d represents a positive integer of from 1 to 2 and
n represents a positive integer of from 1 to 3.

The compounds of Formula I above can be prepared
according to metheds which have been previously de-
scribed in the techmical literature. Preparations for a
number of compounds coming within the scope of this
formula are described in Dann, Chiesa and Lovett, U.S.
application Serial No. 846,230, filed October 14, 1959.

© Another group of compounds coming with the scope

of Formula I above which can advantageously be em-
ployed in our invention comprise compounds represented
by the following general formula:

(I1) BO—Ry(—5—R;)—5—R,—OH
(13)

14

16

(10) HOCH,CH,OCH,CH,O00CCH,
SCH,CH,OCHCH,SCH,
COOCH,CH,O0CH;CH,0H
1,23-dihydroxy-3,6,12,18,21-pentoxa-9,15-
dithiatricosane-7,17-dione
(11) HOCH,CH,0O0CCH,SCH,CH,0CH,
CH,OCH ,CESCH,COOCH, ,CH0H
1,20-dihydroxy-3,9,12,18-tetroxa-6,15-
dithiaeicosane-4,17-dione
(12)
CH; CH;

NH.CO éHCIizscflzCIle CIHCH0CIL:CH,SCH,CHCONH;

7,10-dioxa-4,13-dithiahexadecane-2,15-dicarboxamide

(o] e}

| I
CH;0 CH,CH,0 é CIHL,SCH:CH;0CH,CH: CCH;CH:SCH;COCE;CH:0CH;

wherein Ry and R; each represents an alkylene group,
such as ethylene, trimethylene, tetramethylene (butyl-
ene), methyl-substituted trimethylene, pentamethylene,
ethyl-substituted tetramethylene, hexamethylene, hepta-
methylene, octamethylene, nonamethylene, decamethyl-
ene, etc. (e.g., a hydrocarbon alkylene group contain-
ing from about 2 to 10 carbon atoms), and d represents
a positive” integer of from 1 to 3. Especially useful
sensitizing compounds, according to our invention, are
dithiaalkylenediols, such as those embraced by the fol-
lowing general formula:

(III) HO—(CH;)m—S—(CHy)y

—8—(CH;),—0H
wherein m and n each represents a positive integer of
from about 2 to 10.

Compounds represented by Formulas II and III above
can be prepared according to methods which have been
previously "described in the technical literatare. The
preparation having a number of such compounds is given
in Wiiliams and Cessar U.S. application Serial No. 843,
638, filed October 1, 1959 (now U.S. Patent 3,021,215,
issued February 13, 1962).

Typical compounds useful in our invention embraced
by the above general formulas include the following:

(1) HOCHCH,SCH,CH,0CH,
CH,OCH,CH,SCH,CH,CH
1,14-dihydroxy-6,9-dioxa-3,12-dithiatetradecane
CH,CH,OCH,CH,OCH,CH,SCH,CH,
3,6,12,18,21-pentoxa-9,15-dithiatricosane
C.H;0CH,;CH,O0CH.CH,
SCH,CH,OCH,CH,OCH;
3,6,12,15-tetraoxa-10-thiaheptadecane
CH;OCHCH,SCH,CH,0CH,
CH,OCH.CH,SCH,CH,O0CH;-
2,8,11,17-tetroxa-5,14-dithiaoctadecane
CH;CH,OCH,CH,O0CH,CH,O0CH,CH,
SCH,CH,CCH,CH,CCH,CH,0CH,CH;
3,6,9,15,18,21-hexoxa-12-thiatricosane
CH3;CH,CCH,CH,SCH,CH,0CH,
CHyOCHCHSCHCHOCH,CH;,
3,9,12,18-tetroxa-6,15-dithiacicosane
CH,CHy;CCH,CH,SCHCH;,
OCHCH,SCH.CH,GCH,CH;
3,9,15-trioxa-6,12-dithiaheptadecane
CH3;CH,OCH,CH,OCH ,CH.5CH,
CH,SCH;CH,OCH,CH,0CH,CH,
3,6 ;15,18-tetroxa-9,12-dithiaeicosane
HOCH;CH,00CCH,SCH,CH,
OCH,CH,SCH,COOCH,CH,0H
1,17-dikydroxy-3,9,15-trioxa-6,12-
dithizheptadecane-4,14-dione

2)
*
4)
)
(6)
(7)
(®)

(%)
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2,5,11,14,20,23-hexoxa-8,17-dithiatetracesane-6,19-dione
(14

’ i ;
CIH;0 CH,CH,0 ([) CIHSCH;CH,0 CH;CH,8CHC O CH,CH00H
2,5,11,17,20-pentoxa-8,14-dithiaheneicorsane-6,16-dione

(15) HO(CHy),S(CHy)35(CHz),OH
11,8-dihydroxy-3,6-dithiacctane
(16) HO(CH;)33(0H,):5(CHy)s0H
4,7~dithia-1,10-decanediol
(17) HO(CH,)S(CHy).S(CH,),0H
5,8-dithia-1,12-dodecanediol
(18) HGO(CHy)s5(CH,) 25 (CH,)s0H
6,9-dithia-1,4-tetradecanediol
(19) HO(CH,) (S (CH,) 55(CH,) OH
7,10-dithia~1,16-hexadecanediol
(20) HO(CH;) S (CH;)S(CH,)OH
10,13-dithia~1,22-docosanediol
(21) HO(CH3)105(CHy) 25(CH3)1,CH
i11,14-dithia-1,24-tetracosanediol
3,7-dithia-1,9-nonanediol
(23) HO(CH,)3S(CH,):8(CH,)sCH
4,8~dithia-1,11-undecanediol
(24) HO(CH;) 4S(CH3)38(CH;) ,OH
5,9-dithia-1,13-tridecanediol
25) HO(CH,)5S(CH,)3:S(CH)s0H
6,10-dithia-1,15-pentadecanediol
(26) HO(CH,) 6S(CH;)3S(CH;) ¢OH
7,11-dithia-1,17-heptadecanediol
27) HO(CH;)S(CHy)3S(CHj) ,0H
10,14-dithia-1,2,3-tricosanediol
(28) HO(CH,)14S(CH,)5S(CH,) 1(OH
11,15-dithia-1,25-peniacosanediol
(29) HO(CH,),S(CH,).C(CH,),0H
3,8-dithia-1,10-decanediol
(30) HO(CH2)3S(CH,)S(CH,)s0H
4,9-dithia-1,12-dedecanediol
(31) HO(CH;)4S(CH,) S(CH,) ,0H
5,10-dithia-1,1 4-tetradecanedi01
(32) HO(CH,)5S(CH,)45(CH,);0H
6,11-dithia-1,16-hexadecanediol
(33) HO(CH,)S(CH,) 4S(CH,) CH
7,12-dithia-1,18-octadecanediol
(34) HO(CH,)S(CH;)8(CH,)OH
10,15-dithia-1,24-tetracosanediol. -
(35) HO(CHy)195(CH3)48(CH,) ,OH
11,16-dithia-1,26-hexacosanediol
(36) HO(CH,)»S(CH;3)5S(CH,),0H
3,9-dithia-1,11-undecanediol -
(37) HO(CH,)38(CH,);S(CH,) ;0H

4,10-dithia-1,13-tridecanediol
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(38) HO(CH,):S(CH,)5S(CH;)s0H
6,12-dithia-1,17-heptadecanediol
(39) HO(CH;)¢S(CH,)5S(CH,)OH
‘ 7,13-dithia-1,19-nonadecanediol
(40) HO(CH,)S(CH;)5S(CH;,),OH
o 10,16:dithia~1,25-pentacosanediol
(41) HO(CH,)14S(CH,)sS(CH,) 1,0H
-11,17-dithia-1,27-bheptacosanediol
- (42) HO(CH,),S(CH,)¢5(CH,),0H
‘ 3,10-dithia-1,12-dodecanediol
(43) HO(CH,;) 3S(CH,) ¢S (CH;);0H
4,11-dithia-1,14-tetradecanediol
(44) HO(CH;),S(CH,)8(CH,) ,OH
5,12-dithia-1,16-hexadecanediol
(45) HC(CH,)sS(CH,)6S (CH,) s0H
: 6,13-dithia~1,18-cctadecanediol
(46) HO(CH,)6S(CH,) 65 (CH,) (OH
7,14-dithia~1,20-eicosanediol
47 HO(CH;3)¢S(CH,)¢S(CH,) ,OH
10,17-dithia-1,26-hexacosanediol
(48) HO(CHz) 108(CHy) 6S(CH,) 1,0H
11,18-dithia~1,28-octacosanediol
(49 HO(CH;),S(CH,),S(CH,),0H
3-13-dithia-1,15-pentadecanediol
(50) " HO(CH,);S(CH;)S(CH,) ;0H
4,14-dithia-1,17-heptadecanediol
(51) HO(CH,)S(CH3)4S(CH,),0H
5,15-dithia-1,19-nonadecanediol
(52) HO(CH;)6S(CH;)S(CH,) OH
7,17-dithia-1,23-tricosanediol
(53) HO(CH;)S(CH3)8(CH,) ,0OH
10,20-dithia-1,29-nonacosanediol
(54) HO(CH,)10S(CHj3)S(CH,) 1,0H
11,21-dithia~1,3 1-hentriacontanediol
(55): HO(CH;),S(CH;,) 105 (CH,) ,0H
3,14-dithia-1,16-hexadecanediol
(56) "HO(CH,)3S(CH,) 16S(CHy) OH
4,16-dithia~1,18-octadecanediol
(57) HO(CH;)4S(CH;)103(CH,) ,OH
5,16-dithia-1,20-eicosanediol
(58) HO(CH,)5S(CHy)1,S(CH,);0H. -
6,17-dithia-1,22-docosanediol ‘
(59) HO(CHz)QS(CHz)IOS(CHz)BOH
10,21-dithia-1,30-tricontanediol
(60) HO(CH;) 15S(CH;) 108 (CHz) 1,0H

11,22-dithia-1,32-dotriacontanediol
(61)
c

(C3H;0 CH,GH, 8 cmcHgé'HN)zcm
10,12-diaza-9;13-diketo-6,16-dithia-3,19-dioxahencicosane
(62)

(o]
(CoH;0 CH;CH,0 CHgCHgSCHgOHg(UJNH) 2CH;
13,15 - diaza - 12,16-diketo-9,19-dithia-3,6,22,25-tetraoxa-
heptacosane. ‘ -

The -above ‘thicether compounds useful in practicing
our invention can- be utilized in' various-concentrations,

depending upon the particular silver halide ‘emulsions em- -

ployed, the thickness of ‘the emulsion layers, the concens
tration of silver halides in the emulsions. the concentra-
tion of developing agents in the color developers, the pH
of the color developers, etc. - In general,-we have found
that useful results ‘are obtained when the- concentration
of the thioether compound in the color developer is at
least: 0.1. gram per liter. Larger amounts .of ‘thioether
compounds can be employed in the color developers, and
concentrations ‘as high as 5 grams (or higher) per liter
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are useful. The activity of the color developers will ob-
viously depend upon the development temperature, dura-
tion of development and the like. All of these variables
are well understood by those skilled in the art of photogra-
phy. The most advantageous concentration for ‘a par-
ticular developer can be determined by developing 2 se-
ries of test strips of silver halide emulsions wherein the
concentration ~of thiosther compound. is varied, The
color developers useful in our- invention can also con-
tain -conventional addenda; ‘such as alkaline salts (e.g,
sodium carbonate, potassium carbonate, ‘sodium hydrox-
ide, sodium, metaborate, etc.), restraining agents, such as
potassium bromide, stain preventives, such as alkali metal
sulfites, ete. :

The photographic emulsions used in practicing our in-
vention are of the developing-out type.

The emulsions can be chemically sensitized by any of
the ‘accepted procedures. The emulsions can be digested
with naturally active gelatin, or sulfur compounds can be
added such as-those described in Sheppard U.S. Patent
1,574,944, issued March 2, 1926, Sheppard et al. U.S,
Patent 1,623,499, issued -April 5, 1927, and Sheppard et
al. U.S. Patent 2,410,689, issued November 5, 1946.

The emulsions -can. also be ‘treated ‘with salis’ of the
noble metals such as ruthénium, rhodium, palladiom, irid-
ium, and platinum. Representative compounds are am-

‘monium chloropalladate; potassium chloroplatinate, and

sodium chloropalladite, which are used for sensitizing in
amounts below that which produces any substantial fog
inhibition, as described in Smith and Trivelli U.S. Patent
2,448,060, issued August 31, 1948, and ‘as antifoggants
in higher amounts, as described in Trivelli and Smith u.s.
Patents 2,566,245, issued Augast 28, 1951, and 2,566,263;
issued-August 28; 1951,

The emulsions:can also be chemically sensitized with
gold salts as described in Waller et al. U.S. Patent 2,399~
083, issued April 23, 1946, and Damschroder et al. U.5.
Patent: 2,642,361, issued June 16, 1953. Suitable. com-
pounds-are potassium chloroaurite, potassium aurithio-
Cyanate, potassium chloroaurate, auric trichloride and 2-
aurosulfobenzothiazole methochloride.

The emulsions. cair also-be chemically sensitized with
reducing agents such as stannous. salts (Carroll US. Pat-
ent 2,487,850, issned November .15, 1949), polyamines,
such as diethylene triamine (Lowe and Jones U.S. Patent
2,518,698, -issued. August 15, 1950), polyamines, such as
spermine (Lowe and Allen U.S. Patent 2,521,925, issued
September 12, 1950), or bis( B-aminoethyl). sulfide and its
water-soluble - salts "(Lowe dnd Jones U.S. “Patent
2,521,926, issued September 12, 1950).

The emulsions can also be. optically sensitized - with
cyanine and merocyanine dyes, such as those described
in Brookéer U.S. Patents 1,846,301, issued February 23,
1932; 1,846,302, issued Febtuary 23; 1932; and 1,942,854,
issued January 9, 1934; White U.S. Patent 1,990,507,
issued February 12, 1935; Brooker and White U.S. Pat-
ents 2,112,140, .issued- March 22, 1938; 2,165,338, issued
July ‘11, 1939; 2,493,747 issued January: 10, 1950, and
2,739,964, issued March 27, 1956; Brooker and Keyes
U.S. Patent 2,493,748, issued January 10, 1950; Sprague
U.S." Patents 2,503,776, issued April 11,1950, - and
2,519,001, issued August 15, 1950; Heseltine and Brooker
U.S. Patent 2,666,761, issued January 19, 1254; Heseltine
U.5: Patent: 2,734,900, - jssued. February. 14, 1956; ‘Van
Lare U.S. Patent 2,739,149, issued March 20,-1956; and
Kodak Limited British.Patent 450,958, accepted July 15,
1936.

The emulsions can also be stabilized with the mercury
compounds. of "Allen, Byers and -Murray U5S. Patent
2,728,663, issued December 27, 1955; Carroll and Murray
U.S. Patent 2,728,664, issued December 27;-1955; and
Leubner and Murray U.S. Patent 2,728,663, issued De-
cember 27, .1955; or with gold salts as described in-
Damschreder US. Patent 2,597,856, issued May 27,1952,

and Yutzy and Leermakers 1.5, Patent 2,597,915, issued .
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- May 27, 1952;.the triazoles of Heimbach and Kelly U.S.
Patent 2,444,608, issued July 6, 1948; the azaindenes of
Heimbach and Kelly U.S. Patents 2,444,605 and
2,444,606, issued July 6, 1948; Heimbach U.S. Patents
2,444,607, issued July 6, 1948, and 2,450,397, issued Sep-
tember 28, 1948; Heimbach and Clark U.S.. Patent
2,444,609, issued July 6, 1948; Allen and Reynolds U.S.
Patents 2,713,541, issued July 19, 1955, and 2,743,181,
issued April 24, 1956 Carroll' and Beach U.S. Patent
2,716,062, 1ssu./j August 23, 1955;. Allen and Beilfuss
U.S. Patent 2,735,769, issued February 21, 1956; Reynolds
and Sagal U.S. Patent 2,756,147, issued July 24, 1956;
Allen and Sagura U.S. Patent 2,772,164, issued Novem-
ber 27, 1956, and those disclosed by Birr in “Z. wiss.
Phot.,” vol. 47, 1952, pages 2-28; the disulfides of Kodak
Belgian Patent 569,317, issued July 31, 1958; the quater-
nary benzothiazolium compounds of Brooker and Staud
U.S. Patent 2,131,038, issued September 27, 1938, or the
polymethylene bis-benzothiazolium salts of Allen and
Wilson U.S. Patent 2,694,716, issued November 16, 1954;
the zinc and cadmium salts of Jones U.S. Patent
2,839,405, issued June 17, 1958; and the carboxymethyl-
mercapto compounds of Murray, Reynolds and Van Allan
U.S. Patent 2,319,965, issued January 14, 1958.

The emulsions may also contain speed increasing com-

pounds of the quaternary ammonium type of Carroll U.S,
Patent 2,271,623, issued February 3, 1942; Carroll and
Allen U.S. Patent 2,288,226, issued June 30, 1942; and
Carroll and Spence U.S. Patent 2,334,864, issued Novem-
ber 23, 1843; or the polyethylene. glycol type of Carroll
and Beach U.S. Patent 2,708,162, issued May 10,-1955;
or the quaternary ammonium salts and polyethylene
- glycols of Piper U.S. Patent 2,886,437, issued May 12,
1559; as well as the thiopolymers of Graham and Sagal
U.S. application Serial No. 779,839, filed December 12,
1958 (now U.S. Patent 3,046,129, issued July 24, 1962),
and the Dann. and Chechak U.S. application Serial No.
779,874, filed December 12, 1958 (now U.S. Patent
3,046,134, issued July 24, 1962).
The emulsions may contain a suitable gelatin plasticizer
such as glycerin; a dihydroxy alkane such as 1,5-pentane
diol as described in Milton and Murray U.S. application
Serial No. 588,951, filed June 4, 1956 (now U.S. Patent
2,960,404, issued November 15, 1960); an ester of an
ethylene. bis-glycolic acid such as ethylene bis(methyl
glycolate) as described in Milton U.S. Patent 2,904,434,
issued September 15, 1959; bis-(ethoxy diethylene glycol)
succinate as described in Gray U.S. applicaticn Serjal No.
604,333, filed August. 16, 1856 (now . U.S. Patent
2,940,854, issued June 14, 1960), or a polymeric hydrosol
as resulis from the emulsion polymerization of a mixture
of an amide of an acid of the acrylic acid series, an acrylic
acid ester and a styrene-type compound as described in
Tong U.S. Patent 2,852,386, issued September 16, 1958.
The plasticizer may be added to the emulsion before or
after the addition of a sensitizing dye, if used.
The emulsions may be hardened with any suitable
hardener for gelatin such as formaldehyde; a halogen-sub-
stituted aliphatic acid siuch as mucobromic acid as de-
scribed in White U.S. Patent 2,080,019, issued May 11,
1937; a compound having a plurality of acid anhydride
groups such -as 7,8-diphenylbicyclo(2,2,2) - 7 - octene-
2.3,5,6-tetra-carboxylic ‘dianhydride, or a dicarboxylic or
a”disulfonic acid chloride. such as terephthaloylchloride
as described in- Allen and Carroll U.S. Patents. 2,725,294,
and. 2,725,293, both issued November 29, 1955; a cyclic
1;2-diketone such as cyclopentane-1,2-dicne as described
in Allen and Byers U.S. Patent 2,725,305, issued Novem-
ber 29, 1955; a bisester of methane-sulfonic acid such as
0 1,2-di-(methanesulfonoxy)-ethane as described in Allen

-and Laakso U.S. Patent 2,726,162, issued December 6,
1955; 1,3~ d}hymo{ymethylbenmmldavol 2 -one as de-
scribed in July, Xnott.and Pollak U.S. Patent 2,732,316,
issued January 24, 1956; a dialdehyde or a sodium bi-
sulfite derivative thereof, such as p-methyl glutaraldehyde
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October 21, 1957 (now U.S. Patent 2,992,108, issued July:

8- ,

bis-sodium bisulfite as described in Allen and Burpess
U.S. patent application Serial No. 556,031, filed Decem-
ber 29, 1955 (now . abandoned); a. bis-aziridine carbox-
amide such as trimethylene bis(1-aziridine carboxamide)
as described in Allen and Webster U.S. patent application
Serial No. 599,891, filed July 25, 1956 (now U.S. Patent
2,950,197, issued August 23, 1960); 2,3-dihydroxy di-

oxane as described in Jeffreys U.S. Patent 2,870,013,

issued January 20, 1959; or bisisocyanate as described in
Henn et al. U.S. patent application Serial No. 805, 357
filed April 10, 1959. -

The emulsions may contain a coating aid such as

saponin; a lauryl or oleyl monoether of polyethylene
glycol as described in Knox and Davis U.S. Patent
2 831 766, issued April 22, 1958; a salt of a sulfated and

alkylated Polyethylene glycol ether as described in Knox
and Davis U.S. Patent 2,719,087, issued September 27,
1955; an acylated alkyl taurine such as the sodium salt of
N-oleoyl—N—methyl taurine as described in Knox, Tward-
okus and Davis U.S. Patent 2,739,891, issued March 27,

1956; the reaction product of a dianhydride of tetracar-

boxybutane with an alcohol or an aliphatic amine con-
taining from 8 to 18 carbon atoms which is treated with
a base, for example, the sodium salt of the monoester of
tetracarboxybutane as described in Knox, Stenberg and
Wilson U.S. Patent 2,843,487, issued July 15, 1958; a
water-soluble maleopimarate as-described in Knox and
Fowler U.S, Patent 2,823,123, issued February 11, 1958;
an alkali metal salt of a substituted amino acid such as
disodium N-(carbo - p - tert. octylphenoxypentaethoxy)-
glutamate as described in Knox and Wilson U.S. patent
application Serial No. 600,679, filed July 30, 1956 (now
U.S. Patent 3,038,804, issued June 12, 1962); or a sulfo-
succinamate such as tetrasodium N-(1,2-dicarboxyethyl)-
N-coctadecyl sulfosuccinamate as described in Knox and
¢ U.S. Patent Application Serial No, 691,125, filed

11, 1961), or a sodium salt of an alkylarylpolyether sul-
fonate of Baldsiefen U.S. Patent 2, 600 831, issued June
i7, 1952,

The addenda which we have described. may be used in
various kinds of photographic emulsions. In addition to
being useful in X-ray and other nonoptically sensitized
emulsions they may also be used in orthochromatic, pan-
chromatic, and infrared sensitive. emulsions. They may

be added to the emulsion before or after any sensitizing,

dyes which are used. Various silver salts may be used
as the sensitive salt such as'silver bromide, silver jodide,
silver chloride, or mixed silver halides such as silver
chlorobromide or silver bromoiodide.
be used in emulsions interded for color photography, for
example, emulsions containing color-forming couplers or
emulsions to be developed by solutions containing cou-
plers or other color-generating materials, emulsions of
the mixed-packet type, such as described in Godowsky
U.S. Patent 2,698,794, issued January 4, 1955; or emul-
sions of the mixed-grain type, such as described in Carroll
and Hanson U.S. Patent 2,592,243, issued April 8, 1952,
These agents can also be used in emulsions which form
latent images predominantly on the surface of the silver
halide crystal or in emulsions which form latent images
predominantly inside the silver halide crystal, such as
those described in Davey and Knott U S. Patent 2,592,250,
issued April &, 1952."

Thess may also be used in emulsions intended for use-

in diffusion: transfer processes which utilize the undevel-
oped silver halide in the nonimage areas of the negative
to form a positive by dissolving the undeveloped silver
halide and precipitating- it on a receiving layer in close
proximity to the original silver halide emulsion layer.

Such - processes are described in - Rott U.S." Patent

2,352,014, issued June 20, 1944, and Land U.S: Patents
2,584,029, issued January 29, 1952; 2,698,236, issued De-
cember 28, 1954, and 2,543,181, issued February 27, 1951;

and Yackel et-al. U.S. patent application, Serial No..

The agents may

Y 2
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586,703, filed May 23, 1956 (now U.S. Patent 3,020,155,

issued February 6, 1962). They may -also be used in
color transfer processes which utilize the diffusion transfer
of an image-wise distribution of developer, coupler. or
dye, from-a light-sensitive layer to a second layer, while
the ‘two layers are in close proximity to one another.
LColor processes of this type are described in Land U.S.

. Patents 2,559,643, issued July 10, 1951, and 2,698,798,

issued January. 4, 1955; Land and Rogers Belgian Patents
554,933 and 554,934, granted August 12, 1957; Interna-
tional Polaroid Belgian Patents 554,212, granted July
16, 1957, and 554,935, granted' August 12, 1957; Yutzy
U.S. Patent 2,756,142, granted July 24, 1956 and Whit-
more and Mader U.S. patent application " Sérial No,
734,141; filed May 9, 1958 (now abandoned). They
may_ alsp be used in emulsions intended for use in a
menobath process such as described in Haist et al. U.S.
Patent 2,875,048, issued February 24, 1959, and in web-
type processes, such as the one. described in Tregillus et
al. U.3. patent application Serial No. 835,473, filed August
24,1959,

In the preparation of the silver halide dispersions em-
ployed for preparing silver halide emulsions, there may be
employed as the dispersing agent for the silver halide in
its preparation,’ gelatin or some other colloidal material
such as colloidal albumin, a cellulose derivative or a syn-
thetic ‘resin, for instance, a poyvinyl compound. ‘Some
colloids which may be used are polyvinyl alcohol or. a
hydrolyzed.- polyvinyl-acetate as described in Lowe U.S.
Patent 2,286,215, issued June 16, 1942;.a far hydrolyzed

cellulose ester such as celiulose acetate hydrolyzed to an’

acetyl content of 19-26% as described -in' U.S. Patent
2,327,808 of Lowe and Clark, issued August 24,:1943; a
water-soluble ethanolamine cellulose acetate as described
in ¥Yutzy U.S. Patent 2,322,085, issued June 15, 1943;a
polyacrylamide or ‘an -imidized" polyacrylamide as de-
scribed in Lowe, Minsk and Kenyon U.S, Patent
2,541,474, issued February 13, 1951; zeéin as described in
Lowe U.S. Patent 2,563,791, issued August 7, 1951;.a
vinyl alcchol polymer containing urethane carboxylic acid
groups of the type described in Unruh and Smith U,

Patent 2,768,154, issued October 23, 1956; or containing

cyano-acetyl groups such as the vinyl alcohol-vinyl cyano-
acetate copolymer as described in Unruh, Smith and Priest
U.S. Patent 2,808,331, ‘issued October 1, 1957;0or a
polymeric ‘material which results from ‘polymerizing a
protein or a saturated acylated protein with.a monomer
having a vinyl group as described in U.S. Patent
2,852,382, of Illingsworth, Dann and Gates, issued Sep-
tember 16, 1958.

If desired, compatible mixtures of two or more of these
colloids may be employed for dispersing the silver halide
in'its preparation. Combinations of these antifoggants,
sensitizers, hardeners, etc., may be used.

As mentioned above, the advantages of our invention
are “particularly ~ outstanding “in reversal color photo-
graphic processes. - Couplers or color-forming. com-
pounds which are soluble in the strongly alkaline. de-
veloping solutions: are well known to those skilled in the
art.” - Typical couplers include the following:

COUPLERS FOR USE IN.COLOR DEVELOPERS

Cyan couplers: ‘

(1) 5-benzenesulfonamino-1-naphthol

(2) - 2,4-dichloro-5-benzenesulfamino-1-naphthol

(3) 24-dichloro-5-(p-toluenesulfamino)-1-naphthol

(4)5-(1,2,3,4-tetrahydronaphthalene - 6 - sulfonamino)-
1-naphthol :

(5) 2,4 - dichloro-5-(4’-bromodiphenyl-4-sulfonamino)-
1-naphthol

(6) o-(p-Naphthalenesulfonamino) phenol

(7) ' 5-(m-nitrobenzenesulfonamino)-1-naphthol

(8) ' 5-(quinoline-5-sulfonamino)-1-naphthol
(U.5.2,362,598)

(92) 2-acetylamino-5-methylphenol

(1
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(10) 2-benzoylamino-3,5-dimethylphenol

(11) 2-a-(p-tert. amlphenoxy)-n-butyrylamino-5-
methylphenol ‘ ’

(12) 2-a-(p-tert. amylphenoxy)-n-butryrylamino-4-
¢hloro-5-methylphenol

(13) 2-(p’-tert. amylphenoxy-p-benzoyl)amino-4-chloro-
5-methylphenol

(14) 2-(4"-tert, amyl-3’-phenoxybenzoylamino)-3,5-
dimethyl-1-phenol

(15)- 2-phenylacetylamino-4-chloro-3 -methylphenol

(16) 2-benzoylamino-4-chloro-5-methylphenol

(17) 2-anilinoacetylamino-4-chloro-5-methylphenol

(18) 2-{4’-[a-(4""-tert. amylphenoxy)-n-butyrylamino]-
benzoylamino}-4-chloro-5-methylphenol

(19) 2-{4’-[37-(4""-tert. amylphenoxy)-benzoylamino]-
benzoylamino}-4-chloro-5-methylphenal

(20) 2-p-nitrobenzoylamino-4-chioro-5-methylphenol

(21) 2-m-aminobenzoyl-4-chloro-5-methylphenol

(22) 2-acetamino-4-chioro-5-methylphenol

(23) 2-(4'-sec: amylbenzamino)-4-chloro-5-
methylphenol

(24) 2-(4’-n-amyloxybenzamino)-4-chloro-5-
methylphenol
Magenta couplers:

(25) - 1-phenyl-3-acetylamino-5-pyrazolone

(26} 1-phenylo-3-propionylamino-5-pyrazolone

(27) 1-phenyl-3-dichloroacetylamino-5-pyrazolone

(28) 1-phenyl-3-benzoylamino-5-pyrazolone

(28) " 1-pheny!-3(m-aminobenzoyl) ~amino-5-pyrazolone
hydrochloride

(30) 1-phenyl-3-(diamylbenzoyl) amino-5-pyrazolone

(31) 1-phenylo-3 -phenylcarbamylamino-3-pyrazolone

(32) I-phenyl-3-phenoxyacetylamino-5-pyrazolone

(33) 1-pheny!-3-p-aminobenzoylamine-5-pyrazolone

(34) 1-phenyl-3-(o-carboxybenzoyl) amino-5 -pyrazolone

(35) 1-phenyl-3-palmitylamino-5-pyrazolone

(36) 1-phenyl-3-(p-sec. amylbenzenesulfonylamino)-5-
pyrazolone

(37) 1-phenyl-3-[p-(p’-sec. amylbenzoyl)
aminobenzoylamino]-5-pyrazclone

(38) 1-m-tolyl-3-m-( B-phenylpropionyl)
aminobenzoylamino]-5-pyrazolone

(39) l-m-tolyl-3-(2,4-di-tert. buatyl-m-
tolyloxyacetylamino)-5-pyrazolone

(40) 1-[p-(p’-tert. butylphencxy) phenyl]<3-3 [p~
(benzoyl-amino)-benzoylamino]-5-pyrazolone

(41) 1-(p-tert. butylphenoxyphenyl)-3-(p-m-
amyloxybenzoyl-amino }-3-pyrazolone

(42) 1-Ip-(p’-tert. butlphenoxy) phenyl]-3-(3,5-
dimethoxy-benzoyl) amino-5 -pyrazolone ]

(43) “1-Ip-(p’-tert. butylphenoxy) phenyl]-3-[m-(p-
toluene-sulfonylamino) benzoylamino]-5 -pyrazolone

(44) 1-[p-(3,5-dimethylphenoxy) phenyl ]-3-(4-n- -
amyloxy-3-methylbenzeylamino ) -5-pyrazolone

(45) 3-(p-nitrophenoxyacetylamino)-1—(2’,4’,6’,-
trichloro-phenyl)-5-pyrazolone
Yellow couplers:

(46) p-(w-Benzoylacetamino Y benzenesulfonamide

(47) p-(ew-Benzoylacetamino)
benzenesulfonmethylamide

(48) 'p-(w-Benzoylacetaraino) benzenesulfonanilide

(49) 4-benzenesulfonamino-w-benzoylacetanilide

(50) 4-(p-toluenesulfonamino) w-benzoylacetanilide

(51) 4-(p-laurybenzenesulfonamino )-w-
benzoylacetanilide

(52) 1,4-di-[p-(benzoylacetamino) benzenesulfonamino]
benzene ’

(53) N,N’-di-(p-benzoylacetaminophenyl ) benzene-
1,3-disulfonamide

(54) N-(p-benzoylacetaminophenyl)-4-[ p-
(benzoylacetamino)-benzenesulfonamido]
benzenesulfonamide

(55) N*benzoylacetyl-N’-( 2-benzoylthiazolyl)
sulfanilamide : :

(56) p-Acetoacetaminobenzenesulfon-g-naphthalide
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(57) p-Furoylacetaminobenzenesulfon-N-
cyclohexylamide

(58) p-(4-sthoxybenzoylacetamino)benzenesulfonamide

(59) Terephthaloyl-bis(p-N-amylsulfonamido)
acetanilide

(60)- p-(Quinoline-8-sulfonamino)-w-
benzoylacetanilide

(61) p-Acetoacetamino-c-methylbenzenesulfon-N-
anilide

(62) N,N’-di-(p-benzoylacetaminophenol)
naphthalene-1,5-disulfonamide

(63) p-(Benzenesulfonamino)benzoylacetone

(64) N-benzoylaceto-o-anisidine
Typical couplers that are primarily useful in the pho-

tographic silver halide emulsion layers of our invention

comprise the following:

Coupler:

(65) 1-hydroxy-2[s-(2’,4"-di-tert. amylphenoxy)-n-
butyl]-naphthamide (U.S. Patent 2,474,293)

(66) 1-hydroxy-4-phenylazo-4’-(p-tert. butylphenoxy)-
2-naphthanilide (U.S. Patent 2,521,508)

(67) 2-(2,4-di-tert. amylphenoxyacetamino)-4,6-
dichloro-5-methylphenol (U.S. Patent 2,725,291)

(68) 2-(a-di-tert. amylphenoxy-n-butyrylamino)-4,6-
dichloro-t-methylphenol

(69) 6-{a-{4-[«-(2,4-di-tert. amylphenoxy)butyramido]-
phenoxy racetamido}-2,4-dichloro-3-methylphenol

(70) 2-[3’-(2",4”-diamylphenoxy)-acetamido]-
benzamido-4-chloro-5-methylphenol

(71) 1-(2’4’ 6 -trichlorophenyl)-3-[3"-(2"" 4" -di-
tert.-amylphenoxyacetamido)-benzamido]-5-
pyrazolone (U.S. Patent 2,600,788)

(72) 1-(2,4’,6'-tricholrophenyl)-3-[3"'-(2""",4"""-di-
tert.-amylphenoxyacetamido)-benzamido]-4-(p-
methoxyphenylazo)-5-pyrazolone

(73) N-(4-benzoylacetaminobenzenesulfonyl)-N-(y-
phenylpropyl)-p-toluidine (U.S. Patent 2,298,443 )

(74) «-o-Methoxybenzoyl-a-chloro-4-[«-(2,4-di-tert.
amyl-phenoxy)-n-butyramido]-acetanilide
(McCrossen U.S. Patent 2,728,658 )

(75) -{3-[a-(2,4-di-tert, amylphenoxy)acetamido]-
benzoyl }-2-methoxyacetanilide

(76) 3-benzoylacetamido-4-methoxy-2',4'-di-tert.-
amylphenoxyacetanilide

(77) venzoylacetamido-3-methoxy-2",4'-di-tert.-
amylphenoxyacetanilide
Other couplers suitable for use in the emulsions of our

invention comprise those disclosed in Spence and Car-

roll U.S. Patent 2,640,776, issued June 2, 1953, Weiss-
berger et al. U.S. Patent 2,407,210, issued September

3, 1946, and Weissberger et al. U.S. Patent 2,474,293,

issued June 28, 1949.

The color-forming developers useful in our invention
have been previously described in the prior art, and our
invention is not to be restricted to the use of any particu-
flar color-forming developer. The color-forming de-
velopers previously mentioned which we have found to
be especially useful in our invention comprise aromatic
primary amines containing an amino - (substituted or
not) or hydroxyl substituent. Phenylenediamines and
substituted - derivatives thereof containing a primary
amino group have been found to provide excellent re-
sults when - employed in combination with the
formamidinothiomethyl compounds of our invention.
Typical of such color-forming developers are the
sulfonamido substituted p-phenylenediamines disclosed
in Weissberger U.S. Patent 2,548,574, issued April 10,

1951, the substituted p-phenylenediamines disclosed in.

Weissberger et al. U.S. Patent 2,566,271, issued August
28,- 1951. Other phenylenediamine color-forming de-
velopers can be employed to like advantage in the proc-
ess of our invention.

The first developer employed in the process of our in-
vention is generally a rapid developer of the MQ type,
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12
i.e., a combination of hydroquinone and Elon (p-MN-meth-
ylaminophenyl) developer.

The following examples will serve to illustrate the
manner . of obtaining improved images in multi-layer
photographic elements according to our invention.

An ordinary photographic multi-layer color film of the
type described in Mannes et al. U.S. Patent 2,252,718

and containing no color-formers or couplers in the selec-' -

tively sensitized photographic silver halide emulsion
layers (i.e., blue, green and red) was cut into a number
of strips. Each of the strips was then exposed for g
second on an Eastman Type Ib Sensitometer to a 500-
watt light source equipped with a 0.6 neutral density filter
in combination with a Wratten No. 29 filter (i.e., a filter
transmitting only visible light beyond about 600 mu
with maximum transmitttance at about 700 mgy) so that
the illuminant had a color temperature of about 3066° K.
Each of the strips was then developed to a black-and-
white negative image by development for 10 minutes at
80° F. in an ordinary hydroquinone-Elon developer, such
as one having the following formula:

Kodak developer D-19

Grams
N-methyl-p-aminophenol sulfate __ . . ______ 2.0
Sodium sulfite, desiccated oo 90.9°
Hydroquinone ________________________ . 8.0
Scdium carbonate, monohydrated —_________.____ 52.5
Potassium bromide .o 5.0

Cold water to make 1.0 liter.

The strips were then washed for 2 minutes at 80° F., fol-
lowed by an additional two minutes’ treatment at §0° F.
in a fog-reducing bath having the following composi-
tion:

3-(2-benzothiazolylmethyl) benzothioazolin p-tolu-
enesulfonate — oo grams._ 0.5

Methanol cc._ 160

Water

Each of the strips was then again washed for two
minutes with water heated to 80° F. and given reversal
reexposure for 15 seconds to a RFL No. 2 Lamp placed

at a distance of one meter through a Wratten No. 92

filter (i.e., a filter transmitting only visible radiation
beyond about 620 mu with maximum transmittance of
about 88 percent at 700 muy. .

Each of the strips was developed for ten minutes at
80° F. in a cyan developer having the composition given
below. One of the film strips served as a control and
contained no thioether compound, while the other strips
were developed in cyan developers containing thioether
compounds in amounts identified in the following table.
The compound numbers in the table correspond to the
compound numbers given above for the thioether com-
pounds. The cyan developer which served as a control
and to which the thioether compounds were added had
the following formula:

Sulfuric acid (concentrated) e .o ce_. 1.5
Calgon (sodium hexametaphosphate) ____grams._ 0.5
Sodium sulfite oL do___ 5.0
2-amino-5-diethylamino toluene. HCl ______ do__._.. 06
Sodium carbonate monohydrate « oo do____ 15.0
Sodium bromide ....—- —— ——do_.._ 025
Potassium fodide L A0 002
Color. coupler! e do____ 1.2
H acid o do____ 0S5

Water to 1 liter.
(Sufficient sodium hydroxide added to give a pH of 10.5.)

1 5-p-toluene sulfonamido-2,4-dichloro-a-naphthol.

Each of the strips was then washed for 10 minutes in
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water heated to 80° F. and bleached for two minutes at
80° F. in a bath having the following composition:

Grams
Calgon o o 1.0
Potassinm ferricyanide .l __ . _______ o .. 80.0
Sodium bromide .. i ______ .o - 344

Water to 1 liter.

The strips were then fixed for two minutes at 80° F. in
a bath having the following composition:

Grams
Calgon e e e e e e 10.0
Soduim - sulfite -~ 10.0
Sodium thiosulfate - pentahydrate ___.o_____.____ 320

Water 'to-make 1 liter.

The strips were then washed for five minutes ‘in:80°. F.
water and dried. The following results were obtained.

TABLE I
10’ Cyan Development
Cone. in Time
Compound Number Cyan /Pev.,
: g/l .

Cyatt Dmax] Cyan Fog
2.04 0.16
0.5 4,04+ .21
] 2.98 14
.5 3.66 .14
.6 4.0+ .28
.2 2.25 .09

.2 2.60 .13
.5 3.06 .14
.5 2. 60 .17
.5 40+ .22

- exceeds scale of densitometer.

During the development of a color film such as de-
scribed above in a black-and-white developer, fog centers
are introduced in the unexposed regions which then de-
velop: in the coupler containing developers.  For:eéxam-
ple, after negative development and red re-exposure, de-
velopment in’ a color developer containing a cyan cou-
pler results not only in development of the red sensitive
layer, but also in developmeiit of cyan fog in the blue-
and- green-sensitive layers. Such cyan fog is tabulated
in the table above.

The following example will serve to. illustrate the use-
ful effect of our. thiocether compound in a magenta re-
versal developer.

A multi-layer color film. of the type used in Example
1 was cut into several strips and each of these exposed
for 145 second'to a 500-watt 3000° K. light.source on an
Eastman Type Ib Sensitometer.  Each of the strips was
then developed for nine minutes at 80° F.to a black-and:
white negative developer of the -typs described in the
above example and-washed for five minufes in 80° F.
water. - Strips ‘were then treated in an antifoggant bath
of ‘the type described in ‘the above example for two

minutes at 80° F. and washed for two minutes in 80° F. -

water.  The strips were then given a teversal re-exposure
te red illumination as described in Example 1 and devel-
oped for 15 minutes at.80° F. in the above cyan developer
containing no-thioether compound: - The strips were then
. washed for five minutes at 80° F. in water ard exposed
to " blue illumination through the emulsion side of 'the
support:-and developed for 20.minutes at:80° F. in a yel-
low-forming developer having the following composition:

‘ : Grams
Calgon e 0.5
Sodium. sulfite .. i _— — 50
N;N-diethyl-p-phenylenediamine  HCl ____ i . 2.0
Soduim carbonate monohydrate ... __. .. - 20.0
Sodivum - bromide, ..o LoZl il e e 0.25
Potassium jodide =. ool .. - i o S 0 0.22
w-Benzoyl-4-p-toluenésilfonamido - acetarilide __>_ 2.0
Hoacid ool Ll 0.7
Hydroxylamine -hydrochloride o’ - __ . . . 1.0

Water to make-1 liter.
(Sufficient sodiam hydroxide to give a pH of 11.5.)

(41
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The strips were again washed for .5 minutes at §0° F. in
water and given a flash exposure to white light and’ de-
veloped: in a magenta’ developer for the.times indicated
in the following table, the developing composition being
as follows:

Grams
Sulfuric acid (concentrated) ___.__________. .. 1.5
Calgon .___ ool Lo 0.5
Sodium - sulfite _.o oo e 5.0
2-amino-5-diethylamino. toluene: HCl - __ . . 1.6
Sodium carbonate monohydrate. ... ____ . __._ 15.0
Sodium bromide ___. T _______. " 0.25
Potassium fodide i oo o o o 0.002
Coupler! . P S e 40
Hoacid oo 2. . . e 002

Water to make 1 liter. :

(Sufficient sodinm hydroxide to give a pH of 11.0.)
11-(2,4,6-trichlorophenyl) - 8[a - (4 - nitrophenoxy)-acet-

amido]-5-pyrazolone,

The strips ‘were then washed for 5 minutes in 80° F.

water, bleached -for 2 minutes-at 80° ‘F. in. the bleach

bath of the above example, fixed for two minutes at 80°

F. in a fixing bath of the type used in the above example,

washed for five minutes at 80° F. and dried. « The follow-

ing-data were obtained:
| TABLE II
Cone. in Magenta Magenta
Compound Number TMagenta Dev. max
Dev., g./Ll. Time,
Minutes
Control ... ool i o b o 20 2.26
- 2.0 15 3:30

The ‘invention has beendescribed in -detail with: par-
ticular reference to preferred embodiments thereof, but it
will be understocd that variations. and modifications can
be effected within the spirit and scope of the invention
as described hereinabove and as defined ir the appended
claims.

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

1. A photographic color. developer comprising an ague-
ous -alkaline solution of an arylenediamine ‘color devel-
oper and a non-polymeric compound selected from.those
represented by the following general formula:

K [—CHCHy—X5(—X5) 41 (CH;CH0) 5 _—R;—R],

wherein R represents-a member selected: from the class
consisting -of a hydroxyl group, an alkoxyl group, and a
carbamyl group, R; represents an  ethylene radical, X
represents a divalent radical selected from:the class con-
sisting of an oxygen atom, a sulfur atom

i i
—CNHCHNHC—

and the group —X,CH,CH,X;—, X; and X, each repre-
sents a divalent radical selected from the class consisting
of an oxygen atom and a sulfur atom, provided -at least
one of the radicals selected from the class consisting. of
X, Xy and X, represents a sulfur atom, X represerits the
divalent radical ‘

i
~CH;CO—

d represents -a _positive’ whole number. of from™1 to 2
and n represents a positive whole number” of from 1
to 3. ‘

2. /A photographic color developer comprising an agus
ous. alkaline solution of a’'p-phenylenediamine ¢oior de-
veloping -agent, a color-forming -compound capable of
coupling with the oxidation products of said: color devel-
oping agent to provide a colored image;-and a non-pol-
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ymeric compound selected from those represented by the
following general formula:

X[—CHCHy—X5(—X3) 1 (CH;CH0) n_1—Ri—R1>

wherein R represents a member selected from the class
consisting of a hydroxyl group, an alkoxyl group, and a
carbamyl group, R; represents an. ethylene radical, X
represents a divalent radical selected from the class con-
sisting of an oxygen atom, a sulfur atom,

| ; I}
—-JJNHCHQNHC—

and the group —X;CH,CH.X;—, X; and X, each rep-
resents a divalent radical selected from the class consist-
ing of an oxygen atom and a sulfur atom, provided at
least one of the radicals selected from the class consist-
ing of X, X; and X, represents a sulfur atom, Xj rep-
~-resents the divalent radical

(o]
—CHzéIJO—

d represents a - positive whole number of from 1 to 2
and n represents a positive whole number of from 1 to 3.
3. A photographic color developer comprising an aque-
ous alkaline solution of a p-phenylenediamine color de-
veloping agent, a phenolic compound capable-of cou-
pling with the 'oxidation products of said color developing
agent to provide a cyan photographic image, and a non-
polymeric compound selected from those represented by

the following general formula:

X [—CH,CHy—Xo(CH,CH,0) p—CH;CHy—R1,

wherein R Tepresents-a member selected from the class
consisting of a hydroxyl group, an alkoxyl group and a
carbamyl group, X represents a divalent radical selected
from the class consisting of an oxygen atom, a sulfur atom,

Il (I%

—CNHCH,NHC—
and the radical —XCHoCHyX;—, X; and X, each repre-
sents a divalent radical selected from the class consisting
of an oxygen atom and a sulfur atom, provided at least
one of the radicals selected from the class consisting of X,
X, and" X, represents a sulfur atom, and n represents a

positive whole number of from 1 to 3.
4. A photographic color developer comprising an aque-
" ous alkaline solution of a p-phenylenediamine color de-
veloping agent, a phenolic compound capable of coupling
“with the oxidation products of said color developing
agent to provide a cyan: photographic image, and a non-
polymeric compound selected from those represented by

the following general formula:

X[—OHQCHz—Xa—Cﬁgg 0 (CH2:CH;0) »-r—Ri—Rl:
wherein R represents a member selected from the class
consisting of a hydroxyl group, an alkoxyl group, and a
carbamyl group, R; represents an ethylene radical, X
represents a divalent radical selected from the class con-
sisting of an oxygen atsm, a sulfur atom,

o]

, ——gNHCHgNHg—
and the radical —X,;CH,CH,X;—, X; and X, each repre-
sents a divalent radical selected from the class consisting
of an oxygen atom and a sulfur atom, provided at least
one of the radicals selected from the class consisting of
X, X; and X, represents a sulfur atom, and » represents
a positive whole number of from 1to 3.

5. A photographic color developer comprising an ague-

ous alkaline solution of a p-phenylenediamine color de- 7¢

~ veloping agent, a compound capable of coupling with the
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oxidation products of said ccior developing agent to pro-
duce a colored photographic image, and a non-polymeric
compound selected from those represented by the follow-
ing general formula:

HO—Ry{(—5—R;)¢—5—R,—0H

wherein Ry and Ry each represents a hydrocarbon alkylene
group containing from about 2 to 1€ carbon atoms and d
represents a positive integer of from 1 fo 3.

6. A photographic color developer comprising an aque-
ous alkaline solution of a p-phenylenediamine color de-
veloping agent, a com pound capable of coupling with the
oxidation- products of said color developing agent to
produce ‘a colored photographxc image, and a non—pol-
ymeric compound selected from those represented by the
following general formula:

HO—(CHy) ;—S—(CHy)n—S—(CHy) n—OH

wherein m and n each represents a positive 1‘1teger of
from about 2 to 10.

7. A photographic color developer comprising an aque-
ous alkaline solution of a p-phenylenediamine color de-
veloping agent, a pyrazolone compound capable of cou-
pling with the oxidation products-of said color developing
agent to produce a magenta photographic image and a
non-polymeric scmpound selected from those represented
by the following general formula:

v HO—R(—S$—R;)—S—R—OH
wherein R and R; each represents a hydrocarbon alkylene

group containing from -about 2 to 10 carbon atoms and d
represents a positive  integer of from-1 to 3.

8. A photographic color developer comprising an aque- -

ous alkaline solution of an arylenediamine colordeveloper
and the compound having the formula:

BOCH,CH,SCH,CH,CCH,;CH;OCHCH,SCH,CH,OH
9. A photographic color developer comprising an ague-

ous alkaline solution of an arylenediamine cclor developer
and the compound having the formula:

 CH,CH,OCH,CH,0CH,CH,SCH;CH,

OCH,CH,SCH,CH,0CHCH,;0CH,CH;

19. A photographic color developer comprising an
aqueous alkaline solution of an arylenediamine color de-
veloper and the compound having-the formula
C}IgOCHﬂbHZSLHZVHOOCHz

CHZOCﬂz(:rIoSCHzCHzOCHg

11. A photographic color developer comprising an
aquecus alkaline solution of an arylenediamine color de-
veloper and the compound having the formula:-

CH,CH,0CH,CH,SCH,CH,OCH,
CHZOCH,CH,SCH,CH,0CH,

12. A photographic color developer comprising an
aqueous alkaline solution of an arylenediamine color de-

* veloper and the compound having the formula:

G0

6

<
<t

[0}
.
(C2H;0 CH,CH,8CHCH,CNH),CIy
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