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ABSTRACT 0F THE IDISCIL0SUR) 
Indole butadienyl diyes prepared by reacting an in 

dolium compound with a cinnamaldehyde compound 
have valuable light-absorbing characteristics which make 
them useful in light-sensitive photographic elements and 
are bleachable. 

This application is a division of copending U.S. appi 
cation Ser. No. 393,684, filed Sept. 1, 1964, now U.S. 
Patent 3,348,487 issued May 21, 1968. 

This invention relates to photography and more par 
ticularly to butadieny1 dyes and photographic elementS 
containing them. 

It is known that Iight-screening Substances are oftem 
employed in photographic elements, for example (a) in 
OVercoatings to protect the Iight-sensitive emulsion from 
ultraviolet light, especially With color Imaterials, (b) in 
1ayers between diferentially Sensitized emulsions, e.g?, 
to protect Ired- and green-Sensitized emulSions from the 
action of blue Iight, and (c) in antihalation Iayers, on 
either Side of a transparent Support carrying the light 
Sensitive emulsion. 

In most cases, and eSpecially When the element con 
tains a color-Sensitized emulsion, it is desirable to em 
ploy light-screening Substances Which do mot Ireact chemi 
cally to afect the general Sensitivity or the color Sensitiv 
ity of light-sensitive emulsions With which they come 
into contact. It is also desirable to employ light-screening 
Substances Which do not difuse Substantially from the 
1ayersin Which they are incorporated, either during manu 
facture of the element or during storage. Finally, it iS 
generally IneceSSary to employ light-Screening Substances 
Which can be decolorized and/or Ireadily Iremoved prior 
to or during photographic proceSSing; for many purpoSeS 
itisparticularly convenient to employ Iight-Screening Sub 
Stances Which are rendered inefective in one of the photo 
graphic processing baths. IFor eXample, in an element to 
be processed by chemical reversal, it may be Convenient 
to employ a light-Screening Substance Which is Irendered 
inefective (bleached and/or removed) in megative de 
Velopment in order to facilitate eXposure of the Iresidual 
siver halide. 

Numerous SubstanceS, including Imany Well-known 
diyes, have been employed for light-screening in the ap 
plications indicated above, but it has proved eXtremely 
dificult to find diyes having the combination of qualities 
desired. Many are not resistant to difusion and Wander 
from the layer in which they are coated: many adversely 
afect the Sensitivity of light-Sensitive emulsions With 
Which they come into contact. Some are not sufficiently 
Water Soluble to enable incorporation into filter 1ayers 
from aqueous SolutionS. Some are mot bleached or de 
Stroyed readily by photographic proceSSing and thus pre 
Sent Stain problems in the processed photographic 
element. 
The ISe of Styryl diyes for antihalation protection in 

backing layers has been known for Some time. IFor ex 
ample, Styry1 diyes are discloSed for this purpose in U.S. 
Patent 1,845,404, issued IFeb. 16, 1932. However, few 
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StyryI diyes have been found that absorb in the red Spec 
tral Iregion, Since the high deviations encountered in the 
diyes from highly basic nuclei reduce markedly the 
deepening of the color (that is, Shift of Spectral absorp 
tion to longer Wavelengths) usually produced by increaS 
ing the chain Ilength. Styry1 dyes of the indole Series are 
Very unstable under even mildly alkaline ConditionS. 
Styryl diyes have been prepared previously as light-Screen 
ing dyes that are Soluble in organic Solvents, do mot Wan 
der and are bleachable in conventional proceSSing bathS. 
Many of the prior art diyes have a tendency to precipitate 
in aqueous Solutions of hydrophic coloids Such aS 
gelatin, polyVinyl alcohol, albumen, CaSein, etc. and the 
Organic Solvent, Such as, acetione or alcohol alloWS the 
diyes to penetrate the Support and render the dyes them 
selves very dificult to bleach or destroy in conventional 
processing baths. 

It is therefore an object of this invention to provide 
a novel class of butadienyl dyes Which are ISeful in Iight 
Sensitive photographic elements. 

Another objectisto provide for use in filter 1ayers and 
antihalation layers in photographic elements, a movel claSS 
of butadienyl dyes, which not only have valuable 1ight 
absorbing characteristics but are more Water Soluble in 
Ineutral or in Slightly acid Solution than prior art buta 
dienyl diyes and thus are more easily incorporated in the 
fiter layer. 

Another objectis to provide a movel class of butadienyl 
1ight-SCreening dyes Which are leSS Subject to difusion 
from the filter layer than are the prior art diyes. 

Another objectis toprovide a novel class of diyes which 
are bleachable by the photographic developer or fixing 
Solutions during the proceSSing of the photograhic ele 
1ment. 

Another object is to prowide a photographic element 
having at least one Iight-sensitive Silver halide emulsion 
layer and at least one light-absorbing filter layer contain 
ing a diye Selected from the Inovel claSS of diyes of our 
invention. 

Still other objects Will become apparent from the fol 
lowing description of our invention in the Specification 
and ClaimS. 
We have discovered that these and other objects are 

accomplished by the use of the novel diyes of our inven 
tion, Which are included in the folowing formula: 
(I) IR IR1 

Y \o 

Y2 | // C(-CI=CH)2-Z 
/ 
, (x)- 

Wherein IL Irepresents the hydrogen atom, or a halogen 
atom, e.g?, Chlorine, bromine, fulorine, etc.: Yand Y3 
each IrepreSent a member Seected from the class consist 
ing of the hydrogen atom and the nonmetalic atoms 
Which together form a fused Iring attached to the indole 
Imine Iring in the 4 and 5 positions, the 5 and 6 positions, 
Or the 6 and 7positions; R and R1 each representa mem 
ber Selected from the class consisting of the hydrogen 
atom, an alkyl group, e?g, methyl, ethyl, propyl, butyl, 
etC?, and together Irepresent the monmetallic atoms ineces 
Sary to Complete a Cycloalkane group, e.g?, cyclopentane, 
CycloheXane, etc.; R2 represents an alkyl group such as, 
a carboxyalky1 group (e.g. carboxymethyl, 6-carboxy 
ethyl, y-carboxypropyl, 6-carboxybutyl, co-carboxypentyl, 
a-CarboxyheXyl, etc.), a hydroxyalkyl group, (e.g, 6 
hydroxyethyl, 6-hydroxybutyl, co-hydroxyhexyl, etc.), a 
CarboxyalkylCarbamoyloxyalkyl group (e.g?, 
carboxymethylcarbamoyloxyethyl, 
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6-carboxyethylcarbamoyloxyethyl, 
y-carboxypropylcarbamoyloxyethyl, 
co-Carboxypentylcarbamoyloxyethyl, 
6-carboxyethylcarbanoyloxypropyl, 
etc.), an alkoxycarbonyialkyl-carbamoyloxyalkyl group 

(e?g?, 
ethoxycarbonylmethylcarbamoyloxyethyl, 
Imethoxycarbonylethylcarbamoyloxyethyl, 
ethoxycarbonylethylcarbamoyloxyethyl, 
etc.); a Sulfoalkyl group (e.g, 6-Sulfoethyl, "y-Sulfopropy, 
6-Sulfobutyl, 10-sulfoheXyl, etc.); and methyl, ethyl, propyl, 
butyl, hexyl, etc.: XP represents an acid anion, e.g?, 
chloride, bromide, iodide, perchlorate, thiocyanate, ben 
zenesulfonate, methylsulfate, ethylsulfate, p-toluenesul 
fonate, etc.; n represents an integer of from 1 to 2 Such 
that n is 1 only when R2 contains a carboxy group, and a 
Sulfo group; and Z IrepreSents an aryl group (e.g?, a 
phenyl, a tolyl, a propylphenyl, etc.) Substituted With an 
anino group, Such as, the amino group, a dialkylamino 
group, (e?g., NN-dimethylamino, NIN-diethylamino, 
NN-dipropylamino, NIN-dibutylamino, etc.), an alkyl 
amino group (eg, N-methylamino, N-propylamino, N 
butylamino, etc.), a N-alkyl-N-arylamino group (e.g?, 
N-methyl-N-phenylamino, N-butyl-N-phenylamino, N 
ethyl-N-phenylamino, etc.), an alkoxy group (e.g?, meth- : 
oxy, ethoxy, propoxy, butoxy, etc.) and the hydroxy 
grOup. 
Our diyes are produced to advantage by heating, prefer 

ably under Irefux, a compound having the formula: 
(II) IR IR1 

Y \g/ 

Y2 | -m 
e/ 

1 a (x)- 
With a Compound having the formula: 
(III) 0 

F--cm-or-z 
dissolved in acetic anhydride. The groups, IL, Y, Y2, IR, 
R1, R2, XP, n and Zareas defined previously. 
The butadieny1 diyes of our invention absorb light of 

unexpectedly Iong wavelengths compared either With the 
corresponding styry1 diyes or compared With other buta 
dieny1 diyes. Furthermore, our diyes are unexpectedly 
bleachable in elonhydroquinone developer SolutionS Com 
pared to butadieny1 diyes outside our invention. These 
properties make our diyes particularly Valuable in Ired 
light-absorbing backing layers for photographic elemerats. 
The acid substituted diyes of our invention are particu 
1arly useful with basic Vehicles, Such as, the Cellulose 
esters of dimethylamino acetic acid. 
Among the dyes of our invention are the following 

typical examples which are intended to illustrate but Inot 
1imit the Scope of our invention. 

IDYE, 1 

Anhydro - 2 - (4 - p-dimethylaminophenyl-1,1-dimethy1-1, 
3-butadieny1) - 3 - (4-sulfobuty1)-1H-benz[e]indolium 
hydroxide 

| CH3 CH3 

>----?>") / 
(Hosoe 

Anhydro - 3-(4-sulfobuty1)-1,1,2-trimethyl-1H-benz[e] 
indolium hydroxide (1 mol., 6.9 g.) and p-dimethylaminO 
cinnamaldehyde (1 mol.+-100%, excess, 1 g.) Were dis 
solved in acetic anhydride (20 m1.) and heated under 
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refux for five minutes. The reaction mixture Was then 
chilled overnight and crystalline dye Was filtered, Washed 
on a Buchner funnel with acetoneand dried. The yield of 
purified diye after two recrystallizations from methyl alco 
hol was 4.2g. (44%), M.P. 220°-221° C. 

IDYE, 2 
Anhydro - 5-chloro-2-(4-p-dimethylaminophenyl-1,3-buta 

dienyi) - 3,3 - dimethyl-1-(4-Sulfobuty1)-3H-indolium 
hyrdoxide 

? , .… 
\ - C C(-CH=C F-</ >-NI(CEIG) 
a/ - 

- 

Anhydro-5-chloro-2,3,3-trimethyl-1-(4-sulfobuty1)-3HI 
indolium hydroxide (1 mol., 3,3 g.) and p-dimethylamino 
cinnamaldehyde (1 mol.+100%, excess, 3.5 g.) were dis 
solved in acetic anhydride (25 ml.) and heated under 
refux for twenty minutes. The Ireaction mixture Was then 
chilled overnight and the Crude dye thrown out of Solu 
tion by the addition of an excess of ether with stirring. 
The ether Was decanted from the Sticky dye residue and 
the diye obitained in crystaline form by adding acetone 
with Stirring. The crystallinc dye Was filtered, Washed on 
the IBuckner funnel With acetone and dried. After two 
recrystallizations from fifty percent methyl alcohol and 
Water, the yield of purified diye was 1 g. (22%), M.P. 
245°-246° C. deC, 

IDYE, 3 
Anhydro-5-chloro-2-(4-p-methoxyphenyl-1,3-butadieny1)- 
3,3-dimethyl-1-(4-sulfobuty1)-3H-indolium hydroxide 
Dye 3 Was made like Dye 2 but by using the reactants 

anhydro - 5-chloro-2,3,3-trimethyl-1-(4-sulfobuty1)-3H-in 
dolium hydroxide (1 mol., 3.3 g.) and p-methoxycin 
1namaldehyde (1 mo1.+-100% excess, 3.0g.), and reducing 
the concentration of acetic anhydride to 20 m1. The yield 
of purified diye was 1.3 g. (30%) M.P. 297°-298° C. dec. 

IDYE, 4 

3 - Carboxymethylcarbamoyloxyethy1 - 2 - (4-p-dienthyl 
aminopheny1 - 1,3-butadieny1)-1,1-dimethyl-1H-benz[e] 
indolium iodide 

() (CH3)2 . 

/ - 

>-----?>") - // 
N-II 

(In 
-CONEICECOOH 

1,1 - dimethy1 - 2 - (4 - p - dimethylaminophenyl - 1,3 - 
butadieny1) - 3 - ethoxycarbonylmethylcarbamoxyethy1 - 
1H-benz[e]indolium iodide (1 moi, 3.33 g.) and Sodium 
hydroxide (1 mol.+100% excess, 0.4 g. in 2 ml. H2O) 
were dissolved in absolute ethyl alcohol (200 ml.) and 
the Solution heated under refux for ten minutes. The yel 
low precipitate that Separated from the Solution was then 
filtered, Suspended in a Smal amount of Water, the Water 
Suspension treated with ace:ic acid and the re-formed dye 
filtered off, Washed With a Small amount of acetone and 
dried. After two recrystallizations from 50%, aqueous 
methyl alcohol the yield of pure dye was 2.0 g. (62%) 
M.P. 186°-187° dec, -- 
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IDYE, 5 
2 - (4 - p - dimethylaminophenyl - 1,3 - butadieny1) - 3 - 
ethoxycarbonylmethylcarbamoyloxyethy1 - 1,1 - dimeth 
yl-1H-benz[e]indoliumiodide 
1,1 - dimethy1 - 2 - (4 - p - dimethylaminopheny1 - 1,3 - 

butadieny1) - 3 - hydroxyethy1 - 1H - benz[e]indolium 
iOdide (1 mol., 8 g.) and carbethoxymethylisocyanate (1 
Imol.+-300%, eXceSS, 5 g.) Weremixed in drypyridine (75 
Iml.) and heated under Irefilux for one hour. The mixture 
was then chilled and the crystalline diye filtered of and 
dried. After tworecrystalizations frommethyl alcohol the 
yield of pure diye was 0.5 g. (50%) M.P. 230°-231° dec. 

IDYE 6 

2-(4-p-dimethylaminophenyl-1,3-butadieny1)-3-hydroxy 
ethyl-1,1-dimethyl-1H-benz[e]indolium iodide 

3 - hydroxyethy1 - 1,1,2 - trimethy1 - 1H - benz[e]in 
dolium bromide (1 mol., 18 g.) and p-dimethylaminocin 
Imamaldehyde (1 mol. plus 10%, excess?, 10.3 g.) Were 
Imived in absolute ethyl alcohoi and the mixture heater 
under reflux for ten minutes. The mixture Was then chilled 
and the dye precipitated as the iodide by adding Sodium 
iodide with good Stirring. The dye Was then filtered of, 
Stirred in a Water SuSpension, filtered of, WaShed With a 
Small anount ofacetone and dried. Aftertworecrystalliza 
tions from methyl alcohol the yield of pure dye Was 12 g. 
(42%) M.P. 250-251° dec. 

IDYE, 7 
3-carboxyethyl-2-(4-p-dimethylaminophenyl-1,3-buta 

dieny)-1,1-dinethyl-1H-benz[e]indolium iodide 
3 - carboxyethyl - 1,1,2 - trimethyl-1H-benz[e]indolium 

iodide (1 mol., 6.14 g.) and p-dimethylaminocinnamalde 
hyde Were mixed in ethyl alcohol and the mixture heated 
under Irefux for one hour. The mixture Was then chilled 
and the crude dye filtered of, Washed With a Small amount 
ofacetone and dried. After two recrystallizations from 
ethyl alcohol the yield of pure dye Was 4.6 g. (54%), 
MI.P. 174°-175° dec. 

IDYE 8 

Anhydro - 1,1 - dimethy1 - 2 - (4-p-dimethylaminophenyl 
1,3 - butadieny1) - 3 - (3 - Sulfopropyl) - 1H - benz[e] 
indolium hydroxide 
Anhydro - 3 - (3 - Sulfopropy1) - 1,1,2 - trimethy1 - 1HI 

benz[e]indolium hydroxide (1 mol?, 66.2 g.) and p-di 
methylaminocinnamaldehyde (1 mol. plus 50%, excess, 
47.5 g.) were mixed in absolute ethanol (500 ml.) and 
heated under Irefiux for one hour. The mixture Was then 
chilled over might and the crystalline diye filtered of, 
washed on a Buchner funnel With acetone and dried. The 
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yield of purified dye after two recrystallizations from 
methanol was 51 g, (51%) M.P. 238°-239° C. 

IDYE, 9 
Anhydro-2-(4-p-methoxyphenyl-1,3-butadieny1)-3,3- 
dimethyl-1-(4-sulfobuty1)-3H-indolium hydroxide 

This dye Was prepared by a method similar to that used 

6 
I-(4-Sulfobutyl)-3H-indolium hydroxide (1 mol.) and p 
Imethoxycinnamaldehyde (1 mo1. -+ 100% excess), and re 
ducing the concentration of acetic anhydride to 20 ml. 

IDYE, 10 
Anhydro-2-(4-p-dimethylaminophenyl-1,3-butadieny1)- 
3,3-dimethyl-1-(4-Sulfobutyl)-3H-indolium hydroxide 
This dye was prepared by a method similar to that used 

to make Dye 2 but uSing as the Ireactants anhydro-2,3,3- 
trimethyl - 1 - (4 - sulfobuty1)-3H-indolium hydroxide (1 
mol.) and p-dimethylaminocinnamaldehyde (1 mol.+ 
100%, excess). 

IDYE 11 
Anhydro - 2 - (4 - p - dimethylaminophenyl - 1,3 - butadi 

eny1) - 1,1 - dimethy1 - 3 - (3 - sulfobutyi)-1H-benz[e] 
indolium hydroxide, monosulfonated 

CH3 

/ 

| -------?>---- // G) 

I 

msoe 
H 

1,1,2 - trimethyl - 1H - benz[e]indole-monosulfonated 
(1 mol?, 5.78 g.) and 2,4-butanesulfone (sufficient excess 
to form a mobile mixture) were mixed and heated over a 
free fiame until the Viscous mixture turned brownish-black 
in Color, The mixture Was then cooled and the anhydro-3- 
(3 - Sulfobuty1) - 1,1,2 - 1H-benz[e]indolium hydroxide 
Imonoslfonated precipitated as a grey Solid by trea:ing 
with an excess of acetone and stirring. At this point the 
hydroscopic grey Solid Was filtered off, dissolved in Ire 
fuxingethyl alcohol (100ml.), p-dimethylaminocinnamal 
dehyde (1 mol., 3.5 g.) added and the mixture heated 
under IrefuX for fifeen minutes. The mixture Was then 
chilled and the Crude dye precipitated from Solution by 
turning the mixture into acetone (300 m1.) With Stirring. 
The Solid diye Was filtered off, Washed With acetone and 
dried. After two Irecrystalizations from aqueous methyl 
alcohol and acetone the yield of pure dye Was 3.5 g. 
(31%); melting point 289°-290° C. dec. 

IDYE 12 

Anhydro - 3 - carboxyethyl-2-(4-p-dimethylaminophenyl 
1,3 - bltadienyl) - 1,1 - dimethyl-1H-benz[e]indolium 
hydroxide, monosulfonated; pyridine Salt 

IHIO 38 CH3 

/ 

| ------?--- g/ 
m 
m doo)? 

1,1,2 - trimethyl - 1H - benz[e]indole-monosulfonated 
(1 mol?, 5.78 g.) and propiolactone (sufficient excess to 
form a mobile mixture) Were mixed and heated over a 
free fiame luntil the Solid went into Solution and the solu 
tion turned amberin color. The mixture Was then removed 
from heat and reaction took place causing the Solution to 
tlrn dark in Color with a Vigorous evolution of heat. The 

for Dye 2 but using the Teactants anhydro-23,3-trimethyl- 75 dark viscous mass was cooled, stirred with an excess of 
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known in color photography of preventing exposure of 
a lower layer of the element by light which the filter 
1ayer absorbs. The diye may also absorb light in other 
regions Such as the ultraviolet region on the spectrum. 
FIGURE 3 represents a film having an antihalation 

layer Containing a dye of our invention, As Shown 
therein, the Support 10 carries anemulsion layer 11 on 
one side and an antihalation 1ayer 17 containing a 
butadienyl dye on the oppositeside. 
FIGURE 4 represents a film haying under the emul 

sion an antihalation layer containing a diye of our inven 
tion. AS Shown, the Support 10 carries an antihalation 
layer 18 Which has been overcoated with emulsion Illayer 
11. This antihalation layer serves the well-known pur 
pose of absorbing light passing through the layer and its 
refection from the Surface of the Support back to the 
emulsion layer. 
These dyes can be advantageously used in the prepara 

tion of photographic Iight screening layers by dissolving 
the dyes in water, or a mixture of alcohol and Water, 
and adding the resulting Solution to an.aqueous hydro 
philic colloidal Solution, or to a hydrophobic colloidal 
Solution, e.g, cellulose acetate phthalate or the cellulose 
ester of dimethylamino-acetic acid before coating. 
Examples of the luse of the diyes of our invention are 

illustrated as folows: 
The mg. of Dye 1 Was dissolved in 5 ml. of methanol 

and diluted to 20 ml. With Water. This Solution Was 
added to 10 ml. of a 10 percent photographic gelatin 
solution containing 0.5 ml. of 15%, saponin solution. The 
mixture Was coated on a suitable Support at a thickness 
that Contained from ten to twenty mg. of dye per Square 
foot. 
A layer of alkali-removable cellulose acetatephthalate 

coated over cellulose triacetate Sheeting Was folowed by 
an overcoat of the following compostion: 1.0% of Dye 
2 in a mixture of 95%, alcohol and 5%, Water. 
A layer of alkali-removable cellulose acetate phthalate 

Was coated over cellulose triacetate folowed by a diye coat 
of the folowing composition: 0.4%, anhydro-5-chloro-2- 
p - dimethy1 - aminostyry1-3,3-dimethyl- 1-(4-sulfobuty1)- 
3H-indolium hydroxide, 1.0% of Dye 2 from alcohol 
Water. 
The following examples will illustrate more fully hoW 

our dyes may be used in preparing light absorbing filter 
layerS. 

Example1 
1.5 grams of Dye 1 were dissolved in 37.5 m1. of water 

and this Solution Was added to 4.5 liters of 5%, aqueous 
gelatin. This mixture Was then coated as an antihalation 
backing on the reverse Side of a Support Which Ihas been 
coated with a photographic silver halide emulsion layer. 

After eXposure of the photographic elementin the usual 
Imanner, development of the eXposed material in a de 
veloper having the following composition: 
N-methyl-p-aminophenol Sulfate --------- gramS-- 2 
Sodium Sulfite (desiccated) --------------do_-_- 90 
Hydroguinome ------------------------ do---- 8 
Sodium Carbonate monohydrate ----------do---- 52.2 
Potassium bromide --------------------- Co---- 5 
Water to make 1 Iliter. 

folowed by fixation in a conventional sodium thiosulfate 
fixing bath resulted in complete Iremoval of the diye from 
the photographic element. 

EXample 2 
A photographic element made as in IEXample 1, but 

using Dye 4 in place by Dye 1 Was exposed. No dye 
color Was evident in this element after development, and 
fixing with the Solutions used in Example 1. 

Example 3 
A mixture of Dye 1 and aqueous gelatin Solution as 

10 

15 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

75 

3481,927 
10 

prepared in Example 1 Was coated over a light-sensitive 
Silver halide emuision layer on a conventional support. 

After eXposure of thephotographic elementin the usual 
Imanner, development and fixing of the exposed materia1 
in the Solutions of Example 1 resulted in a complete re 
moval of the dye color from the light filtering layer over 
the developed image. 

EXample 4 
Similarly, the other dyes of our invention can be used 

in light fiteringlayersas in Example 3. 
The above examples show the use of our diyes in anti 

halation Ilayers and in layers overcoating the light sensi 
tive Silver halide emulsion layer; they can also be coated 
betWeen light Sensitive Silver halide layers in multilayer 
photographic elements. 
The novel diyes of our invention are characterized by 

being readily Water Soluble and readiy bleachable by 
Ordinary photographic developers and processing Solu 
tions. These properties Imake our diyes valuable for use 
in makinglight Sensitive photographic elements. Our diyes 
are Particularly Valuable in Iight absorbing filter layers 
either coated over the Silver halide emulsion Iayers, or 
Coated between Iightsensitivesilver halide layers, or coat 
ed on either Side of the support on which the light sensi 
tive silver halide emulsion Iayers are coated. 
The invention has been described in detail with particu 

lar reference to preferred embodiments thereof, butit will 
be underStood that Variations and modifications can be 
efected Within the Spirit and Scope of the invention as 
described hereinabove and as defined in the appended 
ClaimS. 
We claim: 
1. A dye having the formula: 

IR1 
Y // 

/ 
(xe), 

Wherein IL Irepresents a group selected from the class con 
Sisting of the hydrogen atom, and a halogen atom; Yand 
Y2 collectively represent the mon-metallicatoms necessary 
to complete a benzindole nucleus, IR and R1 each represent 
a member Selected from the class consisting of a hydrogen 
atom and an alkyl hydrocarbon grouphaving1 to 4 carbon 
atoms, and Collectively represent tetramethylene orpenta 
methylene, R2 represents a member Selected from the class 
Consisting of an alkyl hydrocarbon group having 1 to 6 
Carbon atoms, a Carboxyalkyl group having 2 to 7 carbon 
atomS, a hydroxyalkyl grouphaving 2 to 6 carbon atoms, 
a Sulfoalkyl grouphaving2 to 6 carbon atoms, a carboxy 
alkylcarbamoyloxyalalky1 group wherein the carboxyalkyl 
group has 2 to 6 carbon atoms and the oxyalkyl radical 
has2 to 3 carbonatonsand an alkoxycarbonylalkylcarba 
Imoyloxyethel group Wherein the alkoxy group and the 
alkyl group of the alkoxycarbonylalkyl groupeach has 1 
to 2 carbon atons, XP represents an acid anion, n repre 
Sents I or 2 and Wherein in is only 1 When R2 contains a 
carboxy group or a Sulfo group, and Z Irepresents a mem 
ber Selected fron the Class consisting of a hydroxyphenyl 
group, an alkoxyphenyl group Wherein the alkoxy group 
has 1 to 4 carbon atoms, and an N.N-dialkylaminophenyl 
group Wherein alkylis analkyl hydrocarbon grouphaving 
1 to 4 carbonatomS. 

2. A dye compound in accordance With claim 1 wherein 
Said compound is anhydro-2-(4-p-dimethylaminophenyl 
1,1 - dimethy1 - 1,3 - butadieny1) - 3 - (4 - sulfobuty1)- 
1H-benz[e]indolium hydroxide. 

3. A dye compound in accordance with claim 1 Wherein 
said compound is 3-carboxyethyl-2-(4-p-dimethylamino 
phenyl - 1,3 - butadieny1) - 1,1 - dimethyl - 1H - benz[e] 
indolium iodide. 
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4. Adiye compoundinaccordance with claim 1 Wherein 
Said compound is anhydro-3-carzoxyethyl-2-(4-p-dimeth 
ylaminophenyl - 1,3 - butadienyl) - 1,1 - dimethy1 - 1H 
benz[e]indolium hydroxide; monosulfonated pyridine Salt. 

5. A diye compound in accordance With claim 1 Where 
in Said Compound is 3-carboxynethylcarbamoyloxyethyl 
2 - (4 - p - dimethylaminopheny1 - 1,3 - butadieny1) - 1,1- 
dimethyl 1H-benz[e]indolium iodide. 
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