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The present invention relates to the prepara-
tion of aldehydes.

The catelytic hydrogenation of alcohols of the
acetylene serles, e. g. of propargyl aleohol and
its higher homologues or butine-2-diol-1.4 and
its higher homologues, ordinarily leads to the
formation of the corresponding alcohols of the
parafiin and olefine series. 'Thus, for example,
if butine-2-diol-1.4 is led with hydrogen of high
pressure over a highly active hydrogenation cat-
alyst, butanediol-1.4 or butanol is formed. When
carrylng out this reaction in the presence of a
catalyst of low activity or under conditions which
serve to reduce the activity of the catalyst, bu-
tene-2-diol-1.4 is the main reaction product.

‘We have found that aliphatic aldehydes may
be prepared in good yields from alcohols of the
acetylene series (alkinols) which correspond to
the general formula R—C=C—CH:0H, wherein
R represents a hydrocarbon radical, e. g. mmethyl
or a higher alkyl radical, or the radical of a hy-
droxy-substituted hydrocarbon, as for exambple
the radicals —CH20H or —CH:CH»—OH. Our
method consists in treating these alcohols with
hydrogen in the presence of g hydrogenation cat-
alyst under acid conditions.

In one method of carrying out our invention,
the alkinol is passed together with hydrogen over
a hydrogenation catalyst precipitated on an acid
carrier, e. g. sllicic acid gel. This method 1s most
suitably carried out in the vapor phase. Espe-
clally high ylelds of aldehydes are obtained when
using hydrogenation catalysts of low activity
which promote only the addition of one molec-

ular proportion of hydrogen to one molecular .

proportion of the alkinol., Such catalysts include
finely divided metalllc palladium, in particular
palladium prepared by the reduction of palladium
chloride or nitrate, or finely divided iron, as for
example Raney-iron, furthermore nickel cat-
alysts the activity of which has been reduced by
poisoning, or mixtures of these catalysts, €. g.
mixtures of palladium and iron.

Instead of using catalysts applied to acld car-
riers, there may be used catalysts which con-
tain small amounts of aclds originating from
the catalyst preparation or to which small
amounts of free acid have been added. In this
case, there may be used other carriers, e. g.
pumice stone or kieselguhr,

There is also the process of carrying out our
invention In the liquld phase by allowing hydro-
gen to sct on a mixture of liquid alkinol and a
hydrogenation catalyst, In the lquid phase
process the catalysts described above may also
be utilized. It is also possible {o use catalyst
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compositions of non-acid character, provided
that the reaction liguid has been acidified. Pref-
erably the pH-value of the solution is within the
range of between 2 and 6.

In general, the optimum temperature lies be-
tween 50 and 200° C. From 50 to 1000 grams of
the vaporized alkinol may be passed per hour
through 1 liter of the catalyst chamber. 'There
may be used inert diluent gases or vapors or,
when working In the liguid phase, inert diluent
liquids wherein the alkinols are soluble. We pre-
fer to carry out the reaction at normal pressure,
though super-atmospheric pressure, e. g. pres-
sures up to 10 or 30 atmospheres, may be used.

The following exambples illustrate several ways
in which the principle of our invention may be
applied, but are not to be construed as liniting
the invention.

Ezample 1

Palladium deposited on an acid carrier is used
as the catalyst. It is prepared in the following
manner: 5 gramg of palladium chloride are dis-
solved in 200 grams of water, and the solution is
thoroughly mixed with kieselguhr, containing
about 3 per cent of iron and 1.7 per cent of SOa.
The mixture is dried, and the powder obtained
pressed into pills. The pills are reduced in a
current of hydrogen at 200° C.

50 grams of & mixture consisting of 35 grams
of propargyl alcohol and 15 parts of water per
hour are vaporized at 150° C. 'The vapors are
admixed with 40 liters of hydrogen and led over
100 cubic centimeters of the catalyst at 105° C.
The vapors emerging from the catalyst are con-
densed. The aldehyde formed is separated from
water and small amounts of allyl alecoho]l and
propargyl alcohol by fractional distillation. 295
grams of propion aldehyde are thus obtained from
500 grams of the propargyl alcohol-water mix-
ture. The yield exceeds 80 per cent of the theo-
retical yield.

Ezample 2

A 35 per cent agueous solution of butine-2-

5 diol-1.4 is heated to 95° C in a vessel charged with

pumice stone, 60 grams of the preheated mix-
ture are led per hour together with 30 liters of
hydrogen over 100 cubic centimeters of the cat-
alyst described in Example 1 at from 100 to 110°
C. From 1000 grams of the butinediol solution
there are obtalned 250 grams of gamma-hydroxy
butyraldehyde.
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