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This invention relates to photographic de-

velopers and particularly to alkyl ethers of poly-
hydroxyaralkylamines. . i

It is well known that various amines, such as

primary and secondary alkyl and alkylene amines

containing from 3 to 7 carbon atoms may be

added to photographic black and white and color

developing solutions for the purpose of increas-
ing the rate of development. In other words,
these amines accelerate the development so as
to cause the developing agent to form the image
(silver  or color image) more rapidly than is
possible without the presence of such amines.
Although developing solutions containing such
amines cut the developing time to 12-15 min-
utes, such period is still unsatisfactory where
large scale operations are .involved, as in com-
mercial processing where fime is of the essence.
Tt has been established that aralkylamines and
phenoxyaralkylamines in which the aminoalkyl
group contains from 2 to 3 carbon atoms ac-
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celerate developing rates and energize weak de- -

velopers. While such compounds when present
in developing solutions decrease the developing
time, their full efficiency can not be utilized be-
cause of their limited solubility in alkaline de-
. veloper solutions. Moreover, they are character-
ized by unpleasant odors, which tend to dis-
courage their commercial use.

Tt is, therefore, an object of the present inven-
tion to provide a black and white and color de-
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. veloper having an increased rate of development

so that the developing time is decreased by less

than one-half of the normal time without loss of

speed and contrast. : .
Another object of the present invention is to
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provide a delevoper which is not only less toxic .
than those heretofore used, but also characterized

. by a very pleasant odor.

Other objects and advantages will appear here-
Anafter. ’

The foregoing objects are accomplished by add-
ing an alkyl ether of a polyhydroxyaralkylamine,
particularly a 3,4-dihydroxy or 3,4,5-trihydroxy-
aralkylamine, to the usual black and white de-
veloper and to a color forming developer in which
a primary aromatic amine is used as the develop-~
ing agent. It has been found that in develop-
ihg color images in multicolor photographic lay-
ers containing color formers fast to diffusion, as
disclosed in United States Patents 2,178,612,
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2,179,228, 2,179,234, 2,179,238-9, 2,179,244, 2,186,-"~

719, 2,186,732-3-4, 2,186,849, 2,200,306, 2,280,-
722, 2,292,575, 2,303,928, and 2,307389, with
a color developer containing an alkyl ether of a
polyhydroxyaralkylamine, the developing time is
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cut from 20-30 minutes to 2-10 minutes. All of =

2

the layers are simultaneotsly developed and the
dye images formed are of excellent quality.

The developing time with black and white de-
velopers, for instahce, solutions of hydroguinone
and Metol (p-methylaminophenol sulfate) and
the like, is also cut by more than half without
causing fog when such solutions contain an alkyl
ether of a polyhydroxyaralkylamine.

The alkyl ethers of polyhydroxyaralkylamines
employed in accordance with the present inven-
tion are characterized by the following general
formulae: : .

Rs Ry

| | .
?H—(CH) n1—NH;3

OR
Ry

and -
| (CE)—NE

—0

0—CH;
wherein R represents a methyl or ethyl group,
R: represents hydrogen, a methyl or ethyl group,
R2 represents hydrogen or & methoxy or ethoxy
group, Rz and Re represent hydrogen or a methyl
group, and n represents a positive integer of from -
1 to 2, Rs is only methyl when 7 is 1 and Re is
only methyl when Rs is hydrogen.
The following are illustrative examples of such
alkyl ethers of polyhydroxyaralkylamines:
(;}Hz.CHz.NHz

et - C'H;,I

B-(3‘4-d,imethoxyph,eny1)ethylamim
Ber. 42, 1986. =
o (I_‘,Hn.NHg

. ocH o
* 8,d4-dimethoxybenzylamine °
Ber. 41, 18. Sl : ;
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(IJHa.NHa

QOCH:
H

4-hydroxy-3-methoxybenzylamine
J. A C.S.41,1118.

CH;3; CH:.NH:

Q—O CH;
H

" f-{4-bydroxy-3-methoxyphenyl)ethylamine

. Beilstein, 1st Supplement XIII, 324.

CH:.NH;

; GHa

3,4-methylenedioxybenzylamine
Ber. 45, 318.
CH;
(IJH—N ¥y

QOCH:
H

e-(4-hydroxy-3-methoxyphenyl) ethylamine

J.C.S. 99, 417.

Hy— C H,NH;

Q—O CH;

8-(3,4-dimethoxyphenyl) propylamine

Ber. 43, 193.
CH;CHNE

0O C3Hj

C:H;
B-(3,4-diethoxyplienyl)ethylamine

Arch. Pharm. 272, 60 (C. A. 28, 3412).

C Hy—CH,. NH:

HsCzOQO C,Hj

0C:Hg
B-(3,4,5-trlethoxyphenyl)ethylamine

J. Prakt. Chem. 137, 339,
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CH;.CH:.NH,

OCH;
G 2H5
B-(3-methoxy-4-ethoxyphenyl)ethylamine

C. A. 23, 2951.
CH;.CH;.NH;

o]
—CH;
8-(3,4-methylenedioxyphenyl)ethylamine
Beilstein, Ist Supple. XIX, 766. Ber. 43, 3414.
) CH, CH, NH; s

H;C O —~Q CHa

CH;3
B-(3.4,5-trimethoxyphenyl) ethylamine

Monatshefte 40, 145,

3.4.5:trimethoxybenzylamine
Zer. 38, 3639.

These alkyl ethers of polyhydroxyaralkyl-
amines are soluble in water and in alkaline de-
velopers and may be used in specified amounts.
Their solubility in water and in alkaline deyel-
opers can be made appreciable by converting the
base into a salt, such as; for example, the sul-
fate, hydrochloride, carbonate, or carbamate.
The sulfate and hydrochloride salts are readily
prepared by the addition of a stoichiometiical
quantity of dilute sulfuric acid and hydrochlotic
acid, respectively, and thée carbonate or ¢arbam-
ate is prepared by bubbling CO2 into an aleohol,
ether or benzene solution of tha base.

The most useful concentrations in black and
white developers range from about 1 gram to
about 10 grams per liter of developer. In eoldr
developers the most useful concentrations range
from about 2 grams to 8 gsrams per liter.

In developing color images in multicolor photo-

‘graphic layers containing color férmers fast to

diffusion with a color developer containing dn

alkyl ether of a polyhydroxyaralkylaming, the .
developing time is cut from.20-30 minutes to 2<12 *

minutes. All of the layers are simultanecusly
developed, and the dye images formed are of ex-
cellent quality.

The developing time with black and white de-
velopers, for instance, solutions of hydroquinone
and monomethylaminephenol sulfate and the

like, is'also cut to one-half without causing fog

- when such solutions contsain an. alkyl ether of a
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polyhydroxyaralkylamine.

As illustrative of developing solutions contain-
ing such alkyl ethers of polyhydroxyaralkyl-
amines; the folloswing are given:
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Example I

Sodium hexametaphosphate___.grams__ 1.0
p-Methylaminophenol sulfate.-__do.__. 3.0
Sodium sulfite (anhydrous) _..___ do____ 50.0
Hydroquinone _ . e do_.-. 6.0
Sodium carbonate (monohy-

drate) do____ 40.0
Potassium bromide___ . ___ do___. 2.0
Sodium thioeyanate.. .. - do_._. 2.0
Potassium iodide_ o do._._ 0.0035
4 - hydroxy -3 -methoxybenzyl-

aMiNe do._.. 40

Water to make. oo liters.. 1

The foregoing developer on five minutes’ devel-
opment at 20° C. of the usual black and white
roll film gives a negative of good density and
gradation after fixing and washing. The time
required to develop an identical film in a similar
solution but containing no 4-hydroxy-3-meth-
oxybenzylamine ranges from 15 to 20 minutes.

The foregoing developing solutions containing
the 4-hydroxy-3-methoxybenzylamine develops
up to 1%-2 stops more speed in about 14 minutes
as compared to the same developing solution con-
taining no 4-hydroxy-3-methoxybenzylamine.

Example II
The following developer requirés 30 minutes at

20° C. to give a satisfactory degree of color de- i

velopment for color paper:

Sodium hexametaphosphate.__.._ grams. -
Sodium sulfite (anhydrous) .- sdo._o_ . 2.5
p-Amino -di(g - hydroxyethyl) aniline
-sulfate o do_.._. 8.0
.Sodium carbonate (monohydrate)__do-__- 100.0
-Hydroxylamine hydrochloride__ .- do_..- 10
Potassium bromide__ .~ do___- 1.0
Water to make. . e~ liters.. 1

By the addition of 4 grams of g-(3.,4-dimeth-
-oxyphenyl) ethylamine to the foregoing solution,
a color paper of excellent color rendition is de-
veloped in about 12 minutes with a higher shoul-
“der density and improved contrast. Without the
presence of said amine at least 30 minutes is re-
‘quired to give an acceptable print. Increasing the
concentration of the amine further reduces the
time of development.

The color photographic multilayer element uti-
.lized in the foregoing example consists of an in~
tegral tri-pack emulsion coated on either the
usual paper base, or a clear cellulose acetate or
nitrate film base, or in some cases an opaque
white film base. Hach of the emulsion layers is
sensitized to one of the primary colors of light,
namely, blue, green, and red. The top layer is
biue sensitive. A filter layer, yellow in color and
blue absorbing, lies under the fop layer. Below
this filter layer lies a green sensitive emulsion
layer, and below this a red sensitive emulsion
layer. Each of the three silver halide emulsion
layers contains dye forming compounds which
unite during the development of a silver image
in an aromatic amine developing agent to form
a dye with the oxidation product of the develop-
ing agent. As silver is also formed during devel-
opment, it must be removed after color develop=-
ment by itreatment in a bleach, followed by a
bath of sodium thiosulfate, as is well known in
the art. A yellow dye is formed in the blue sensi-
tive emulsion; a magenta dye is formed in the
green sensitive emulsion; and a cyan dye is
formed in the red sensitive emulsion. The com-
bination of the dye images from these three
printing primaries yields the color picture. Suit-
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6
able methods for the preparation of multicolor
emulsion layers have been described in the litera-
ture relating to color photography, and are,
therefore, not described here.

Example IIT

Example II was repeated with the exception
that 8 grams of the p-amino-di(g-hydroxyethyl) -
aniline sulfate were replaced by 6.9 grams of
p - aminoethyl (8 - hydroxyethyl) aniline sulfate.
The development of the same color paper was
reduced from 25-30 minutes at 70° F. to 8
minutes at the same temperature. ’

. Ezample IV

Sodium hexametaphosphate _.__. grams.- 1.0
Sodium sulfite w oo do_.... 40
4-amino-ethyl(g-hydroxyethyl) aniline

sulfate - cooeemeeceeeeee—wmzoo B0
Sodium carbonate (monohydrate) _-_do____ 50.0
Potassium bromide ... do__.. 1.0
Watertomake e liters_- 1

The addition of 4 grams of 3,4-methylenedi-
oxybenzylamine to the foregoing developing
solution reduces the developing time of a multi-
color film of the reversal type containing color
formers fast to diffusion by 50% and in addition
gave an increased shoulder density and im-
proved contrast. -

Example V

Example I was repeated with the exception
that 4 grams of 4-hydroxy-3-methoxybenzyl-
amine were replaced by 5 grams of 3,45-tri-
methoxy-g-phenylethylamine. The results were
identical with those obtained in Example I.

The above examples are to be regarded as
merely illustrative of the invention and not in
any sense restrictive. It will be obvious to those
skilled in the art that many modifications, such
as substituting equivalent materials and varying
the proportions of the materials used, are within
the spirit and scope of the invention. The scope,
therefore, of the invention is to be limited solely
by the following claims.

I claim:

1. An alkaline photographic developer for
silver halide emulsions comprising an aromadtic
silver halide developing agent and an alkyl ether
of a polyhydroxyaralkylamine selected from the
class consisting of those of the Ifollowing
formulae: '

Rs Ry
(IJH—((]JH)..x—NHa

Ri
and
( o] HZ) n—NHﬂ

0

—CH;
wherein R is selected from the class consisting
of methyl and ethyl, R1 is selected from the class
consisting of hydrogen, methyl and ethyl, Rz is
selected from the class consisting of hydrogen,
methoxy and ethoxy, Rs and R« are selected from
the class consisting of hydrogen and methyl, and
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4ds.a. positive integer .of from 1 10 :2; Ra.is enly
methyl when 2 is 1, and R4 is only methyl when
Raishydrogen, and the salts of said -amines.

2. An alkaline photographic developer for
silver halide emulsions comprising an aromatic
silver halide developing agent and 4-hydroxy-
3-methoxybhenzylamine.

3..An  alkaline photographic developer for
silver halide. emulsions comprising ‘an aromatic
silver ‘halide developing agent and g-(3;4-di-
methoxyphenyl) ethylamine.

4.An alkaline photographic developer for
silver halide emulsions comprising :an - aromatic
silver halide developing agent.and 3,4-methylene-
dioxybenzylamine.

5. In the processing -of photographic material,

“the improvement which comprises developing an
exposed silver halide emulsion in an alkaline de-
wveloper containing .an aromatic silver. halide de-
veloping agent and a developing -accelerator
consisting of an alkyl ether of a polyhydroxy-
aralkylamine selected from the class consisting
of those of the following formulae:

3?4
"(lJH——- (CH) pr—NHy

and
( CHy) a~—~INH;

—0

Yl

wherein R is selected from the class consisting
of methyl and ethyl, R: is selected from the class
consisting of hydrogen, methyl and ethyl, Rz is
selected from the.class consisting of hydrogen,
methoxy and ethoxy, Rz and Ra are selected from
the class consisting of hydrogen and methyl, and
7 is a positive integer of from 1 to 2, Rz is only
methyl when » is 1, and R« is only methyl when
R3.is hydrogen, and the salts of said amines.

6. In the processing of photographic mate-
rial, the improvement which comprises develop-
ing an exposed silver halide emulsion in an al-
kaline developer containing an aromatic silver
halide developing agent and a developing acceler-
ator comnsisting of 4-hydroxy-3-methoxybenzyl-
amine.

7. In the processing of photographic material,
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8 .
the improvement which comprises developing an
exposed silver halide emulsion in an alkaline
developer containing an aromatic silver halide
developing agent and a developing accelerator
consisting of 8 - (3,4 - dimethoxyphenyl)ethyl-
amine.

8. In the processing of photographic material,
the improvement which comprises developing an
exposed silver halide emulsion in an alkaline
developer containing an aromatic silver halide
developing agent and a developing accelerator
consisting of 3,4-methylenedioxybenzylamine.

9. A color forming ‘photographic developer
comprising a primary aromatic amino develop-
ing agent and an alkyl ether of a polyhydroxy-
aralkylamine selected from the class consxstmg
of ‘those of the following formulae:

'Ilia 11%4
CH—(CH)pr—NH;

Ro— OR
R
and

(CHy)»—NHz

o]

Q-——CH; -
wherein R is selected from the class consisting
of methyl and ethyl, R1 is selected from the class
consisting of hydrogen, methyl, and ethyl, Rz is
selected from the class consisting of hydrogen,
methoxy and ethoxy, Rs; and R« are selected from
the class consisting of hydrogen and methyl, and
7 is a positive integer of from.1 to 2, Rz is only
methyl when 7 is 1, and R« is only methyl when

R3 is hydrogen, and the salts of said amines.

10. A color forming photographic develeper
comprising a primary aromatic amino develop-
ing agent and 4-hydroxy-3-methoxy benzyl-
amine.

11. A color forming photographic develeper
comprising a primary aromatic amino developing
agent and g-(3,4-dimethoxyphenyl)ethylamine.

12, A color forming photographic developer
comprising a primary aromatic- amino develop-
ing agent and 3.,4-methylenedioxy-benzylamine.

IVY V. RUNYAN. -
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