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This invention relates to the preparation of
acrylic acid nitrile derivatives of the formula

R-CH—CH:C=N

whereln R stands for an organic radical. The
invention further pertalns to the reaction involv-
ing the use of vinyl acetylene and hydrocyanic
acid.

It has been disclosed in a copending application
Ser. No. 343,269 filed June 29, 1940 that the re-
actlon between acetylene and hydrocyanic acid
under certain conditions yields acrylic acid ni-
trile. The process of the application mentioned
above is based on the perception that catalysts
for bringing about those additlon reactions of
acetylene which result in the formation of vinyl
derivatives also effect the addition of hydrocyanie
acid on acetylene. Brlefly stated the process con-
sists in bringing acetylene together with hydro-
cyanic acid into contact with an acld reacting
solution of cuprous chloride as a catalyst.

Now we have found that the effectiveness of
the catalyst used In the process of application
Ser. No. 343,269 is not Umited to the addition of
hydrocyanic acld on acetylene but is also effec-
tive in adding hydrocyanic acid on substitution
products of acetylene of the formula

R—C=CH

wherein R stands for an organic radical. There-
fore our process conslsts in bringing substitution
products of acetylene of the formula

R—C=CH

wherein R stands for an organie radical together
with hydrocyanic acld into contact with those
catalysts as are used in the process of applica-
tion Ser. No, 343,269. As derlvatives of acetylene
of the formula

R—C=CH

there may be mentioned, for instance, vinylacet-
ylene which ylelds 1-cyanbutadiene-1,3, when hy-
drocyanic acid is added thereto, according to the
process of our Invention.

As regards the catalyst it is t0 be polnted out
that It may be composed in the same manner
as stated In application Ser. No. 343,269. Thus,
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for Instance, an aqueous acld reacting catalyst
may be employed, prepared from cuprous chlo-
ride and a salt of the class consisting of am-
monium, amine and alkali salts. It is advanta-
geous to add to the catalyst copper powder in
order to maintain the copper salt in the mono-
valent state as cupric copper may cause unde-
sired side reactions. The acid reaction of the
catalyst is attained by adding a strong acid such
as hydrochloric acid, hydrobromic acid, sulfuric
acid or phosphoric acld and it is preferable to
adjust the pH to at least 6.

A suited catalyst may be composed from 1100
parts of cuprous chloride, 590 parts of ammo-
nium chloride, 850 parts of water and 29 parts
of concentrated hydrochlorie acid. Equivalents
may be used for the chemicals named and the
proportions of the constituents may be varled.

The reaction may be carried out at tempera-
tures between 0-200° C but it is preferable to hold
the temperature at about 60-80° C when working
under atmospherie pressure. Obviously, the re-
action may be earried out in a continuous process.

The following example {llustrate our Invention
without, however, restricting it thereto, the parts
being by weight.

Example

1100 parts of cuprous chloride and 590 parts of
ammonium chlorlde are allowed to run into 950
parts of water while adding 30 parts of copper
powder and 29 parts of concentrated hydrochloric
acid and heated to 80° C with exclusion of air.
The mixture is kept at this temperature for
several hours. When cooled to room tempera-
ture 44 parts of vinylacetylene are added together
with 40 parts of hydrocyanic acld, whereby the
temperature of the mixture weakly rises. The
mixture js stirred for 5§ hours and then heated {o
50° C for 10 hours and distilled off. The distil-
late consists of water and an oily layer which is
separated from water, dried and distilled. 1-
Cyanbutadiene-1,3 is obtained in a egood ¥ield,
which distills at 56-60° C under a pressure of 44
mm,
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