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,'-ﬁli'hei present invention is related to chemistry and more
~41;%1;ti}<_:}l_lag_ly to novel chemical compounds and to novel
p};g;ggpaphig processes utilizing said compounds as de-
veloping agents.

One object of this invention is to provide novel chemi-
cal compounds and suitable syntheses for their prepara-
tion.

- . Another object of this invention is to provide novel
chemical compounds useful as photographic developing
agents and ‘as intermediates.

" Other objects of the invention will in part be obvious
and will in part appear hereinafter.

. The invention accordingly comprises the several steps
and the relation and order of one or more of such steps
with respect to each of the others, and the product pos-
‘Sessing the features, properties and the relation of ele-
ments which are exemplified in the following detailed
disclosure, and the scope of the application of which will
be indicated in the claims. ‘

For 4 fuller understanding of the nature and objects
of the invention, reference should be had to the follow-
ing defailed description.

The novel compounds of this invention may be rep-
resented by the formula:

Y—CH;CH—NH—CH—R:—Y
R R2
wherein each Y may be an unsubstituted, an alkyl-substi-
tuted or a halogen-substituted ortho or para dihydroxy-
phenyl group; R! is a hydrogen, methyl or ethyl group;
-R2 is-a hydrogen or alkyl group and preferably an alkyl
group containing mo more than 5 carbon atoms such
‘as-a méthyl; €thyl, propyl, etc. group; and R3 is an alkyl-
‘enie group and preferably an alkylene group containing
‘N0 more than 5 carbon atoms, such as
 methylene —CHy—, ethylene —CH,CH,—,
propylene —CH,CH,;CHy—, isopropylene
o “ZOH;CH—
CH,
1,4-butylene —CH,CH,CH,CH,—, 1,2-butylene
—CHz?H—
CH;
CH3

etc.; and the acid addition salts thereof, such as the
hydrohalides, ¢.g., hydrochloride or hydrobromide, or
organic acid salts, such as the oxalates.

In a preferred embodiment, each Y is a p-dihydroxy-
phenyl group. Such compounds may be represented by
the formula:

OH OH

I
CH;CH—NHE—CH—R3—
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The preferred compound of this invention is:

OH OoH
CHaCHz—NH—(ll H-CH.
CHa
H OH

a-Methyl-8,6’-bis- (2,5-dihydroxyphenyl) -diethylamine
The novel compounds of this invention may be pre-
pared by condensing dn amine of the structure:
a) Y1 -CH:CH—NH;
b
wherein R! is the same as above and Y! is a dialkoxy

derivative of Y, with an appropriate aldehyde or ketone
of the structures:

(B) Y!—R3—CHO
and
©)

Yl—Ra_(If_Rz

wherein R?, R3, and Y! are the same as above, hydrogen-
ating the resulting unsaturated compound and remov-
ing the alkoxy groups by hydrolysis. )
As an example of an amine compound within Formula
A, mention may be made of g-(2,5-dimethoxyphenyl)-
ethylamine of the structure
OCHu

CH3;CH;NH,

CHs

Dialkoxyphenyl-acetones coming within Formula C
may be prepared by condensing a suitable dialkoxybenz-
aldehyde with nitroethane and converting the resulting
product to the ketone by means of iron and hydrochloric
acid. Other ketones and - aldehydes within Formulae B
and C may be prepared by reacting a suitable dialkoxy-
benzaldehyde with an aliphatic aldehyde such as acetal-
dehyde, propionaldehyde, etc. or with an aliphatic ketone
such as acetone, ethyl-methyl ketone, etc. and hydrogen-
ating the resulting product. As examples of useful alde-
hydes iand ketones within Formulae B and C, mention

‘may be made of:

OCH;

' @—cmcmcno
CH;

£-2,5-dimethoxyphenylpropionaldehyde .
and !

OCH;

|
——CHz——(HJ—CHs
(o]
CHs

2,5-dimethoxyphenylacetone

The following nonlimiting example illustrates the prep-
aration of a novel compound within the scope of this
invention,

Example 1

19 gms. of 2,5-dimethoxyphenethylamine and 23 gms,
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of 2,5-dimethoxyphenylacetone in 15 gms. of ethanol are
hydrogenated at 75° C. and 900 p.s.i. pressure for two
hours in the presence of -a platinum dioxide catalyst.
The catalyst is removed by filtration, the alcohol is driven
off, and the residue is distilled to yield 20.5 gms. of a
viscous colorless liquid having a boiling point at 197°
C. at 0.2 mm. pressure. Nitrogen analysis of this prod-
uct gives a value of 5.5% as compared with the theo-
retical value of 5.2%.

20.5 gms. of the above liquid is refluxed for four
hours, under nitrogen, with 250 cc. of hydrogen bro-
mide. The excess acid is removed in vacuo, water is
added and the evaporation is repeated. The product is
dried in a desiccator over potassium hydroxide yield-
ing 19 gms. of «-methyl-g,8’-bis-(2,5-dihydroxyphenyl}-
diethylamine hydrobromide, melting at 152 to 154° C.

As pointed out previously, the novel compounds of
this invention are useful as photographic developing
agents. As an example of a suitable developing com-
position utilizing one of the novel compounds of this in-
vention, mention may be made of the following com-
position:

Gm.

Potassium bromide . 0.2

Sodium hydroxide e om 3.0
a-Methyl-g,8’-bis-(2,5-dihydroxyphenyl) -diethyl-

amine hydrobromide ; 1.0

Water to make 100 cc.

Tt will be understood that it is within the scope of this
invention to vary the above composition to suit particular
needs. The percentage of materials may be varied and
additional materials useful in photographic processes may
be added. If the composition is to be spread on a silver
halide emulsion, a film-forming thickening agent such,
for example, as sodium carboxymethyl cellulose, may be
added.

The novel compounds of this invention are useful as
developing agents in diffusion transfer processes, both
dye and silver transfer, and are especially useful in such
photographic processes wherein it is desired to elimi-
nate or minimize the need for washing or stabilizing op-
erations in liquid baths subsequent to the formation of the
sitver print. Examples of such processes are disclosed
in U.S. Patent No. 2,647,056 to Edwin H. Land. The
utility of the developers of this invention is by no means
limited to diffusion transfer reversal processes, for they
may be satisfactorily employed in conventional multi-
stage multibath photographic processes in black-and-
white or color photography. Where the herein disclosed
compounds are employed in diffusion transfer processes
of the type disclosed in the said patent to Edwin H. Land,
the novel developer composition may have incorporated
therein as a further ingredient a silver halide solvent
such as sodium thiosulfate. Thus, by adding sodium
thiosulfate to the composition illustrated above and using
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4 .
an image-receiving element in conjunction with the pho-
tosensitive element, a transfer image may be obtained.

The novel compounds of this invention are again use-
ful as intermediates. As an example of such use, men-
tion may be made of the dye developers claimed and
disclosed in the copending application of Elkan R. Blout
and Myron S. Simon, Serial No. 680,437, filed August
26, 1957, wherein the compounds of this invention are
used in the syntheses of said dye developers, .

The novel compounds of this invention are further
useful as antioxidants in petroleum products, ete.’

Since certain changes may be made in the above prod-
uct and process without departing from the scope of
the invention herein involved, it is intended that all mat-
ter contained in the above description shall be inter-
preted as ilustrative and not in a limiting sense.

What is claimed is: .

1. A process for developing a photosensitive silver
halide emulsion which comprises treating an exposed
silver halide emulsion with an ageuous alkaline solution
of a compound of the formula:

Y—CH;OHE—NH—CH—R-~Y
R1 R2 e
wherein Y is selected from the group consisting of un-
substituted, alkyl-substituted and halogen-substituted or-
tho and para dihydroxyphenyl groups; R is selected from
the group consisting of hydrogen, methyl and ethyl
groups; R2 is selected from the group counsisting of hy-
drogen and alkyl groups; and R3 is an alkylene group,
for a sufficient time to develop the latent image tfo
silver. i

2. A process as defined in claim 1 wherein each Y
is a p-dihydroxyphenyl group.

3. A process as defined in claim 1 wherein R? is a
methyl group, and R3 is a methylene group.

4. A process as defined in claim 1 wherein R! is hy-
drogen. :

5. A process as defined in claim 1 wherein said com-
pound is a-methyl—ﬂ,ﬁ’—bis-(2,5-dihydroxyphenyl)-dieth-
ylamine. ) ;
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