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The inveniion refers to the production of gly-
coles and glycolic esters by condensation of ali-
phatic primary aldehydes wilh 3 till 6 carbon
atoms.

There was found that carbides of the alcaline-
earth metals per se or with oxydes of the alcallne
earth metals resp.-—hydroxides are excellently
suitable as condensation agents. This fact is sur-
prising, because milk of lime is known as con-
densation agent little suitable for the substituted
aldehydes. During the reaction, according to
the invention, indifferent solvents can be present,
but it is not always necessary to use them. Also
it is not out of question to carry on the process
at over- or underpressure. There Is no neeq of
taking always pure aldehydes for starting mate-
rials. Suitable initial substances are also such,
as they oftenly fall on in the industry, which
contain water and/or acids or compounds react-
ing like aldehydes.

If going out frem aldehyde mixtures, corre-
sponding mixlures of glycole half esters resp.
glycoles are obtalned. The half esters, being
formed during the reaction cannot always be iso-
lated, becatise they are occasionally saponlifled by
the alcaline reacting condensation agent being
present and especially—when walter is present-—
i the leap of the reaction mixture so that 1,3~
glycole and aliphatic carbon acids are obtained
as the end product. The reaction is mostly done
at beiling temperature under reflux but there can
be worked also at lower temperatures, if mcre
time is spent.

In the industry the process is mostly executed
so, that the mixture of the starting materials
is stirred with the ccndensation agent in the
warmth and in a stirring apparatus—suitable
supplied with a reflux condenser—till to the end
of the condensation. It is also possible, to lead
the starting materials by repumping continually
over the condensation agent, f.e, granulated cal-
cium carbide, whereby an equal generation of
acetylene has to occur. The working up of the
regction mixture usually is executed in vacuum,
after having siphoned off the condensate and
having isolated the oil, reserved In the carbide
sludge by extraction or solution of the lime
sludge in cold diluted acid. The 1.3-glycole hail
ester obtained according to the invention are used
especially as softening agents and solvenls in
the lacqucr-industry.

Erample 1

100 parts of weight of anhydrous butyric alde-
hyde are boiled under refiux and stirring with 20
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parts of calelum carbide for four hours and a
half, wherehy the temperature of reaction ves-
sel Increases to 140°. Thereby nearly 1 part of
acetylene is formed. If the reaction product is
worked up, there are obtained:

5 parts of a fraction containing 2-ethyl-3n-
propyl-acrolein, 12 parts of 2-ethyl-n-hexandiol-
(1.3), 63 parts of 2-ethyl-n-hexandiol-{1.3)-
but¥rate boiling at 143° at 1 mm (D20=0.943)
and 7 parts in residue.

Example 2

A mixture of 100 parts of butyric aldehyde,
2,7 parts of water and 1,7 parts of crotonic alde~
hyde is brought in contact—by repumping—with
9 parts of calcium carbide which contains 1 part
of calcium oxyde, Hereby the temperature is In-
creased from 50° to 130° C. During the conden-
sation 3 parts of acetylene are generated, After
having flnished the reaction—that is when no
more butyric aldehyde is present, the mixture is
cooled down, acidified with hydrochloric acid and
then fractlonated under vacuum. There are ob-
tained:

19 parts of 2-ethyl-3-propyl-acrolein, 5 parts
of 2-ethyl-hexandiol-(1.3) and 37 parts of 2-
ethylhexandiol ¢1.3) -butyrate.

Ezample 3

100 parts of butyric aldehyde contalning 0,5%
of water are boiled with a mix{ure of 5 parts of
calcium carbide and 0,05 parts of barium oxyde
for 5 hours under reflux, whereby the tempera-
ture Increases to 120°. During the fractionation
under vacuum 15 parts of 2-ethyl-3-propyl-
acrolein pass over. The contents of the reaction
vessel is saponified with sodium lye, whereby 41
parts of 2-ethylhexandiol-(1.3) boiling at 132°
at 11 mm (n®°,=1453, D2=0.935) and 22 parts
of butyric acid are obtained.

Example 4

100 parts of technical capronic aldehyde, which
containg small quantities of caproic acid and
about 06% of water are heated with 20 parts
of calcium carbide for four hours till about 110°,
whereby 3 parts of acetylene gas are generated.
After having precipitated the mixture is filtered
and the turbid solution containing calclum oxide
Is fractionated under vacuum. There are ob-
tained until boiling at 121° at 6 mm 40 parts of
2n-butyl-3-n-amyl-acrelein - and 2n-butyl-3n-
amyl-propyl-alcohol and the caproic acld ester
of 1t; bolling at 135-153° at 1 mm 10 parts of 2n~
butyl-3n-amyl-allvl alcohol besides 35 parts of
residue,



Example 5

100 parts of isopropyl-acetaldehyde are con-
densated at hoiling temperature under reflux for
about 3 hours in the presénce of calcium carblde.
There are obtained 28 parts of half ester boiling
at 130-170° at 16 mm, which ylelds 2-lsopropyl-
3-isobutyl-propandiol-(1.3} hoiling at 130° at 12
mm, If saponifled.

Exgmple 6

100 parts of hutyric aldehyde, contalning 0,5%
of water are heated with 50 parts of xylene and
15 parts of calelum carblde under stirring for 8
hours till about 110°, Thereby 4 parts of acetyl-
ene are generated. When the oll, decanted from
the sludge of carbide, is fractionated, there are
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obtained: 5 parts of butyric aldehyde, 14 parts of
2-ethyl-3-propyl-acrolein and 38 parts of 2-ethyl-
n-hexandlol-1.3-butyrate.

Ezample 7

100 parts of propionic aldehyde are boiled with
5 parts of calclum carbide for 6 hours under re-
flux. Then the mixture s distilled whereby 12
parts of methyl-ethyl-acrolein pass over. The
residue consists in the main point in 2-methyl-
pentandiol-1,3-propionate bolling at 120-125° at
15 mm. The ester is saponifled with an excess
of sodium lye, whereby 34 parts of 2-methyl pen-
tandiol-1,3 bolling at 100-105° at 15 mm and 18

15 parts of proplonic acid are obtained.
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