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The present invention relates to the pro-

* duction of homelogues of ethylene glycol and

ethylene hydrocarbons, and to the production
of pinacone from acetone.  More particular-

_ ly the invention relates to the activation of
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an aluminum reagent by the formation of a
thin layer of an “active amalgam upon’ the
surface of the aluminum.-

The -ordinary method of amalgamating

~aluminum for use in the reduction of organic
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~of and at the same time permits carrying out
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- num activated by the usual methods.
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compounds does not impart to it sufﬁment'

activity. According to the present invention
the introduction of a third metal into the
amalgam greatly increases the activity there-

reactions which are-impossible with ‘alumi-
The
retal ‘introduced into the ordinary alumi-
num-mereury amalgam- is preferably zine.
Other metals, such as cadminm may also

be employed. While the invention 1s not

limited to any particular method of forming

the reagent, the following may serve as

illustrations. The amalgam may be con-
ducted by the use of soluble salts of mercury
and of the third metal, these salts being pre-
cipitated upon aluminum which is immersed
or suspended in the solution of these salts.
Another “method of -forming the amalgam

~of this invention is to melt the aluminum and

35

third metal together thus forming-an alloy
which may then be ground to any desired de-
gree and subsequently amalgamated on its
surface by treatment with the mercury salts.

- When acetone and other ketones and deriva-
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tives thereof are treated with the improved
reagent it will be found that the nature of
the reaction is dependent upon the amount
of third metal present in the amalgam.

~When Letones are treated with alvmmum
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upon which is deposited an aluminum-mer-
cury-zine amalgam containing 1 to 2% of
zine, a direct addition of aluminum to the
ketone occurs, with the. formation of alumi-

_num glycolates according to the following

general reaction:
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If the glycolate thus-obtained he treated
with water, a glycol and alummum hydrox-
ide are obtained: :
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When acetone is treated with the improved:

reagent the end product will be tetramethyl

ethylene glycol or pinacol. ,
If the amount of third metal be 1ncreased

to from 7 to 80% by weight of the aluminum;
-ethylene hydrocarbons are produced when
ketones-are treated. For example acetone :

will yield propylene:

: 3CH3 CO.CH,+2A1=

SCH,= CH-— CH3+AIZO3_

The above equations describe reactions
which take place in a non-aqueous medium.

If water be introduced into the reacting mix-
ture, nascent hydrogen is evolved. - This
nascent hydrogen will lead to the formation

of a series of reduction products: Under such g5
conditions ketones will produce secondary-

alcohols
CH.. CO CH,+2H=CH,. CH OH. CH3 _
The 1mproved activated aluminum reagent

may be prepared by amalgainating an alloy:

of aluminum and arother metal, preferably
zinc. . In this instance the amalgam is pre-

pared:according to the standard practice of
of . metals: a

forming  mercury’ amalgams
Amalgams made with mercury’and. pure

aluminum are- subject to the disadvantage.

that the layer of amalgam is rather easily de-
tached during the reaction” and ‘frequently

the reaction stops as the result of this. With >3
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zinc present in the amalgam layer a viscous
tacky material is formed in- which, the zinc
may act as a cementing substance to keep the
aluminum and mercury together. By in-
creasing the percentage of zinc, say up to 80%
in the aluminum zinc alloy, a large percent-
age of propylene will appear in the reaction
when acetone is used as the starting material.
‘When an alloy eontains 7%: of zine; propylene
continues to appear in large quantities in this
reaction. When the amount of zinc is re-
duced to 2% or less, very little propylene
will appear, and pinacone is obtained as the
main product. ... . . . .

The same results may be obtained by using
mixtures of zinc and mercuric salts with
aluminum in the preparation of the amalgam.

For instance if amalgamation of the alumi-
num-is carried out by using a solution of 5%
of zinc chloride and 10% mercuric chloride,

~ the treatment of acetone with such amalga-
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mated aluminum. yields pinacone in large
quantities, and relatively free. from pro-
pylene and other products. :
The advantage gained by the present in-
vention is that any kind of aluminum may
be employed, and the-aluminum may be used

in the form of filings or even in the form of
rough shavings. Moreover it has been the

experience of organic chemists that not all

-makes of pure aluminum may be employed

in carrying out these catalytic reactions. In-
deed it is the general experience that there
is but one kind of aluminum a product made
in Germany which will yield pinacone as the
product of the reaction of acetone, By prac-
ticing the present invention, however, any
kind of aluminum may be employed and even

better results obtained than with the above-

mentioned foreign product. The percentage
of zinc present in the alloy may be varied
within wide limits, depending upon the prod-

uct desired. For the production of pinacone -

approximately 3% -or less of zinc will give
excellent results. If propylene or other
ethylene hydrocarbons are desired, a higher
amount of zinc, even up to 30% may be used
to advantage, although quantities of the un-
saturated hydrocarbon will be obtained with
7% of zinc. Itis understood, of course, that

the percentage of zinc is figured to metallic -

~zine. If a zinc compound is employed, calcu-
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lations are made accordingly. - For example
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essential to have the aluminum in a very fine-
ly divided state. Instead of zine, cadmium
may be employed in the same manner.

The production. of ethylene: glycols and
ethylene hydrocarbons, and the reduction or
conversion of ketones and their derivatives

_serve as illustrations of some of the uses to
-which .the improved aluminum.  amalgam

may be put. Tt will be understood, however
that the reagent may be variously employeé
in reduction reactions in the presence of wa-
ter, as well as in reactions where the alumi-

num forms a compound with all or part of
. the reacting material. The claims are there-

fore to be interpreted broadly. The expres-
sions “metallic element”, metal and “zinc”
as used in the claims, are descriptive of these
materials as single elements, or where they
are available as such for the purpose of the
invention, and the percentages given in the
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claims refer to percentages of the metal, not ~

of its salt. It is to be understood therefore
that salts of zine and the other metals which
may be employed are comprehended by the
claims. ’
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Having thus described my invention, what -

I claim and desire to
entis: . :

1. In the production of ethylene glycols:
from ketones, the step of treating said ketones

protect by Letters Pat-
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with- an’ aluminum amalgam containing a

small percentage of a metallic element select-

ed- from the group consisting of zinc and

cadmium. : . -
2. In the production of pinacone from
acetone, the step of treating said acetone
with an aluminum amalgam containing not
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more than approximately 8% of a third me-

tallic element selected from the

group con-
sisting of zinc and cadmium. -

-~ 3. In the production of pinacone from

acetone, the step of treating said acetone with
an aluminum amalgam containing not more
than approximately 8% of zine, said zine
baving the properties of increasing the re-
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activity of the amalgam, and holding the °

components of the amalgam together. -
Signed at Milan, Italy, this 27th. day of
September, 1929, »
ALEXANDER T. MAXIMOFF. -

zinc chloride will analyze a little less than -

50% of zinc as metal. It will thus be seen
that. the reduction of organic oxygen-con-
taining substances particularly the ketones
and other compounds which are ordinarily
reduced by nascent hydrogen formed by
amalgamated aluminum in the presence of
water, can be carried out much more economi-
cally and with better results than has hither-
to been possible. Furthermore the invention
possesses the advantage that. any type of

aluminum can be employed and that it is not
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