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This invention relates to novel chemical processes, and
more particularly, to novel, improved processes of pre-
paring g-aminoethylhydroquinone.

One object of this invention is to provide improved
methods of preparing B-aminoethylhydroquinone where-
by increased yields may be obtained, and more particu-
larly, an improved synthesis of B-aminoethylhydroquinone
from 2,5-dialkoxy-g-nitrostyrenes.

A further object of this invention is to provide im-
prqved methods of preparing pure B-aminoethylhydro-
quinone.

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

The invention accordingly comprises the processes in-
volving the several steps and the relation and order of one
or more of such steps with respect to each of the others
which are exemplified in the following detailed disclosure,
and the scope of the application of which will be indi-
cated in the claims.

It has now been discovered that B-aminoethylhydro-
quinone be readily prepared in high yields by the reduc-
tion of 2,5 - dialkoxy - § - nitrostyrenes using palladinized
barium sulfate as the catalyst, followed by removal of the
alkoxy groups by hydrolysis with hydrogen bromide.

It has been further discovered that removal of the
alkoxy groups by hydrolysis with hydrogen bromide may
be accomplished in quantitative yields by refluxing under
nitrogen in the presence of hydrogen bromide while frac-
tionating off excess water.

The hydrogenation of 2,5-dialkoxy-g-nitrostyrenes to
obtain the corresponding saturated amine has been at-
tempted with various catalysts. Efforts to reproduce this
reduction by prior art processes have resulted in poor
yields and/or products which were diffcult to purify.
Use of palladinized barium sulfate, as herein contem-
plated, provides a simple reduction process with high
yields and reaction products which may be simply and
readily worked up.

The reduction is preferably performed in a mixture of
acetic and sulfuric acids as the reaction medium. Suit-
able reaction conditions are room temperature and a pres-
sure of 2 to 3 atmospheres. The reaction is preferably
run for a short pericd after hydrogen uptake ceases.

Conventional palladinized barium sulfate catalysts may
be used in this process. A preferred catalyst comprises
about 7-8%, by weight, of palladium. It may be prepared
by precipitating barium sulfate in the presence of freshly
precipitated palladium.

As hereinbefore noted, a further feature of this inven-
tion is an improved method of removing the alkoxy groups
by hydrolysis. Efforts to conduct this hydrolysis using
hydrogen bromide in accordance with prior art proce-
dures gave only incomplete hydrolysis.

It has now been discovered that a substantially quanti-
tative hydrolysis of the alkoxy groups may be obtained
by refluxing with hydrogen bromide while fractionating
off water to maintain a substantially constant concentra-
tion of hydrogen bromide. In a preferred embodiment,
the refluxing is conducted under nitrogen. A large excess
of hydrogen bromide also has been found toc be helpful;
in a preferred embodiment, a quantity of hydrogen bro-
mide about fifteen to thirty, and preferably about twenty,
times the weight of dialkoxy phenethylamine is used.
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Removal of excess water during the refluxing maintains
the concentration of hydrogen bromide at the highest pos-
sible level, i.e., at approximately 48%, and also removes
the -alkyl bromide by-product formed during the hy-
drolysis; this removal is preferably a continuous removal
of water. 'The mixture is refluxed for about four to eight
hours.

In a preferred embodiment of this invention, the 2,5-
dialkoxy-g-nitrostyrene employed is 2,5-dimethoxy-g-
nitrostyrene.

The following examples of the preparation of g-amino-
ethylhydroquinone in accordance with this invention are
given for illustrative purposes only.

Reduction

2,5-dimethoxy-g-nitrostyrene (5 g.) is dissolved in a
mixture of glacial acetic acid (125 ml.) and concentrated
sulfuric acid (19 g.). Five grams of palladinized barium
sulfate are added and hydrogen is passed through the mix-
ture at room temperature. The mixture is shaken con-
tinually during the reaction, Ninety percent of the theo-
retical amount of hydrogen (4 moles) is absorbed in 10
minutes, after which no further hydrogen uptake is noted.
Shaking of the mixture is continued for a half hour,
after which the mixture is cooled and sufficient 5 N
sodium hydroxide is added to neutralize the sulfuric acid.
Methanol (250 ml.) is then added to complete precipita-
tion of sodium sulfate. The salt is washed and filtered
with methanol and the combined filtrates and mother
liquor are evaporated in vacuo. The residue is made
strongly alkaline and extracted with 100 ml. of ether.
The extract is dried over potassium hydroxide after which
the solvent is removed and the residue distilled giving 3

~ 8 (68% yield) of 2,5-dimethoxyphenethylamine boiling

at 148° C./8 mm. The product is a pale yellow oil
which forms a white hydrochloride melting at 139° C.

Hydrolysis

Concentrated hydrogen bromide (200 ml.) is added
cautiously to 2,5-dimethoxyphenethylamine (16 g.) and
the mixture is refluxed for five hours. Nitrogen is con-
tinually passed through the reflux mixture and water is
fractionated off continuously to maintain the highest hy-
drogen bromide concentration. After refluxing, the mix-
ture is evaporated in vacuo to dryness. Sufficient water
to remove any traces of residual hydrogen bromide is
added to the residue and the solution again evaporated
in vacuo to dryness. The residue is dissolved in absolute
ethanol and evaporated in vacuo to dryness, after which
it is dried in a vacuum desiccator. A substantially quan-
titative yield of crystalline g-aminoethylhydroquinone hy-
drobromide, meliing at 160-161° C., is obtained.

Since certain changes may be made in the above proc-
esses without departing frem the scope of the invention
herein involved, it is intended that all matter contained
in the above description shall be interpreted as iilustra-
tive and not in a limiting sense.

What is claimed is:

1. The process of preparing a 2,5-dialkoxy-phenethyl-
amine which comprises hydrogenating a 2,5-dialkoxy-s-
nitrostyrene in the presence of a palladinized barium sul-
fate catalyst in a mixture of acetic and sulfuric acids
as the reaction medium.

2. The process defined in claim 1 wherein said hy-
drogenation is conducted at room temperature.

3. The process defined in claim 1 wherein said 2,5-di-
alkoxy-g-nitrostyrene is 2,5-dimethoxy-g-nitrostyrene and
said 2,5-dialkoxy-phenethylamine is 2,5-dimethoxy-phen-
ethylamine.
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