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The present invention relates to tertiary amines
of the acetylene series and a process of producing
same, This application has been divided out from
application Ser. No. 216,962, filed July 1, 1938.

We have found that amino compounds of the
acetylene series, i. e. amines having a triple car-
bon linkage, can be obtained in a manner which
is simple industirially by treating methylolamino
compounds with acetylene in the presence of
catalysts. Suitable methylol amino compounds
are those obtalnable by condensing aldehydes or
ketones with amino compounds, e. g. methylol-
isobutylamine, especlally such methylol com-
pounds as contaln exclusively tertlary basic nitro-
gen atoms as are obtained by condensing alde-
hydes or ketones with secondary amines or het-
erocyclle secondary bases, for example with di-
methylamine, diethylamine, dibutylamine, diiso-
butylamine, diethanol amine, N-alkylanilines, N-
alkylnaphthylamines, dicyclohexylamine, piperi-
dine or morpholine.

Suftable catalysts are the heavy metals of the
first and second groups of the periodiec system and
their compounds, In particular copper and its
salts, as for example copper chloride or euprous
chloride, copper acetate, copper formate or acet-
vlene-copper compounds. It is often preferable
to use either basle compounds, such as ammonia
or amlnes or ammonium or amlne salts, alkall or

alkaline earth metal salts during the condensa- *

tlon or to carry out the process in a weakly acid
medium, The process may be carried out In the
presence or ahsence of solvents, as for example
water or orgamnic solvents miseible with water,

such as alcohols, dloxane or low molecular fatty ::

aclids. The temperatures depend on the initial
materials used; the condensation often takes
place even at ordinary or slightly elevated tem-
perature. Cenerally speaking, the temperatures
necessary for the reaction do not exceed about
120° C. It may be carried out at atmospheric
pressure, and also under increased pressure, for
example at pressures between 2 and 40 atmos-
pheres. Highly concentrated acetylene or acet-
vlene dlluted with any foreign gases may be used,
as for example electric arc acetylene.

The condensation according to this invention
proceeds with the splitting off of water and the
adding on of the acetylene radicle to the carbon

atom of the methylol compound. The condensa- -

tion may take place with one or with both of the
hydrogen atoms of the acetylene. The condensa-
tion products obtalned are, by reason of their
triple carbon linkage, especially reactive and may
be subjected to polymerization, either directly or
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after conversion of the triple linkage into a double
linkage, resinous substances thus belng obtained.
They are alse valuable initial meaterials for the
preparation of solvents, pharmaceuticals and dye-
stuffs. For example, the acetylene derivatives
still containing a hydrogen atom in the acetylene
radicle yield with alcohols in the presence of
stromgly alkaline substances vinyl ethers which
are readlly convertible into carbony! compounds
by the splitting off of the alcohol radicle and re-
arrangement,

The following Examples will further illustrate
how this invention may be ecarried out in practice
but the invention is not restricted to these Ex-
amples. The parts are by wetght.

KExgmple 1

822 parts of glacial acetic acld are added to
450 parts of 30 per cent aqueous dimethylamine
while stirring and cooling between 10° and 20°
€. The resulting solution is charged together
with a solution of 40 parts of copper acetate in
972 parts of 40 per cent formaldehyde Into a pres-
sure~tight boiler. 5 atmospheres of nitrogen and
10 atmospheres of acetylene are pressed in con.
secutively and the whole is stirred at 40° C until
no further decrease in pressure takes place., The
acetylene used up is replenistred by pressing in
fresh acetylene from time to time. After from
10 to 20 hours, the absorption of acetylene is com-
pleted. For each molecular proportion of the
dimethyl-methylol amine used, 1 molecular pro-
portion (In all ahout 280 parts) of acetylene is
absorbed. The reactfon mixture s freed by fll-
tration from the deposited acetylene-copper com-
pound armrt there is added to the clear, pale red-
brown filtrate an amount of 47.8 per cent caustic
sods sclution corresponding to the amount of
glacial acetic acid used while stirring and cooling;
two layers are thus formed. After separating the
upper layer which consists of a concentrated.
ahout 70 per cent, aqueous selution of the re-
action product, the lower aqueous salt solutiomn is
exhaustively shaken with ether. The ether is
evaporated from the extract and the residue com-
bined with the separated upper layer. This prod-
uct is dried with solid caustic potash and then
subjected to.fractionation. In addition to a small
amount of first runnings and a residue, there is
thus obtained a main fraction of an amine bofling
between 79° and 80° ¢ and having the constitu-
tion;

HC=C.CH2N(CH3) 2
{N-dimethyl-propargylamine)

in a vield of about 70 per cent. There is also



- ~ e

2 T 440,080

formed in & small amount (about 10 per cent) as
a by-broduct, tetramethyldiamino-dimethylacet-
vlene of the formula:

(CH3) sN.CHa,C=C.CH2N(CH3) 2
(bolling point 180° C).

If & corresponding amount of isobutylamine be
used as Initial material instead of the dimethyl-
amine, N-1sohutyl-propargylamine having a boll-
ing point of from 134° to 136° C is obtained In a
good yleld, -

Example 2

567 parts of formic acid are added to 225 parts
of 50 per cent aqueous dlmethylamine while stir-
ring and cooling at from 10° to 20° C. 360 parts
of butyraldehyde and 10 parts of copper chlorlde
are then added. The resulting solution is treated
at 40° C with a mixture of acetylene and nitrogen
in the manner described in Example 1. The ab-
sorption of acetylene is completed In about 8
hours. The reaction product 1s worked up as de-
seribed In Example 1. The alpha-propyl-alphe-
N-dimethyl-propargylamine of the formula:

nc;cl:.cn.N(cm),
CH;.CHs.CHs

thus formed in a good yield bofls at from 134° to
136° C.

Small amounts of the corresponding dialkylated
acetylene are formed as & by-product.

Ezxample 3

252 parts of glacial acetic acid and 10 parts of
cuprous chloride are added to 516 parts of di-
butylamine while stirring and cooling at from 10°
to 20° C. After adding 300 parts of 40 per cent
formaldehyde, the mixture is treated at from 30°
to 40° € in a pressure-tight vessel with & mix-
ture of acetylene and nitrogen as described in
Example 1. 1 molecular proportion of acetylene
is absorbed for each molecular proportion of
amine, The reaction product consisting of two
layers ig freed by flltration from acetylene cop-
per compound and neutralized with caustic soda
solution. The two layers are then separated from
each other. The upper layer, consisting of almost
pure propargyl-(di-normal-butyl}-amine of the
formula:

HC=C.CHaN(CsHs) 2

is dried with solid potassium hydroxide and then
fractionally distilled; there are obtained a yleld
of 80 per cent of propargyl-di-normal-butyl)-
smine having a boiling point of from 87° to 89° C
at 19 millimeters (mercury gauge) and a yleld of
about 10 per cent of tetra-normal-butyl-diamino-
dimethyl-acet¥lene of the constitution:

(CeHp) oeN.CH2.C=C.CH2.N{CsHs) 2

having & boiling point of from 133° to 136° Cat 1
millimeter (mercury gauge).

Ezample 4

1370 parts of 83 per cent formic acid and 10
parts of cuprous chloride are added to 500 parts
of 50 per cent aqueous dimethylamine while stir-
ring and cooling. 225 parts of 98 per cent acet-
aldehyde are added to the resulting solution which
is then treated in a stirring autoclave at from 25°
to 30° ¢ with a mixture of 10 atmospheres of
acetylene and 5 atmospheres of nitrogen until no
further absorption of acetylene takes place. By
working up-in the manner described in Example
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1 there is obtained in a good yield alpha-methyl-
N-dimethyl-propargylamine of the constitution:

HC=C.CHN{CI:):
I

in addition to small amounts of the corrcyponding
dialkylated acetylene,

Ezample 5

A solution prepared at from 10° to 20° C, of
225 parts of 100 per cent dimethylamine, 330 parts
of glaclal acetic aclid and 10 parts of cuprous
chlorlde has added to it 530 parts of benzalde-
hyde, the whole then being treated with a mixture
of 5 atmospheres of nitrogen and 10 atmospheres
of acetylene in a stirring autoclave for about 30
hours at about 40° C. 1 molecular proportion
of acetylene i3 absorbed for each molecular pro-
portion of amine used. The reaction product con-
sisting of two layers is worked up in a simlilar
manner to that described in Example 3.

There is obtained a yield of about 70 per cent
of alpha-phenyl-alpha-N-dimethyl-propargylam-
ine of the constitution:

HC=C—CH.N(CIL):

having a boiling point of 69° C at 1 millimeter
(mercury gauge) and also a small amount of the
disubstituted acetylene,

- Example 6

36.5 parts of dlethylamine and 2.5 parts of
cuprous chloride which have previously heen
mixed with an equal amount of kieselguhr by
powerful shaking are added in a pressure-tight
vessel to a mixture of 33 parts of glacial acetic
acld and 50 parts of 30 per cent formealdehyde
while cooling. A mixture of 1 part of nitrogen
and 2 parts of acetylene is then pressed in at 40°
C under 15 atmospheres’ pressure and the acety-
lene used up is replaced until the pressure no
longer decreases. About 12 parts of acetylene are
necessary for saturation.

The reaction product is freed from catalyst by
filtration and then rendered alkaline with caustic
soda solution and extracted with ether several
times. The comblned ether extracts are dried
with sodium hydroxide and distilled. After re-
moving the ether, the N-dlethyl-propargylamine
formed passes over at 120° C as a colorless liquid.

Ezxample 7

A mixture of 290 parts of acetone, 20 parts of
absolute alcohol in which 1 part of metallic sodi-
um has been dissolved, 250 parts of 100 per cent
dimethylamine and 10 parts of cuprous chloride
is treated with acetylene In a stirring autoclave
at about 80° C In the manner described fn Ex-
ample 1 until acetylene is no longer absorbed,
After cooling and degasifying the dissolved acet-
¥lene and distilling off unchanged acetone and
dimethylamine, there is obtained in a good yield
the N-dimethyl-alpha-dimethylpropargylamine
of the constitution:

(“Hn
HC=C—C—-N(ClLs}s
Ha

The new compound melts at from 97° to 98° C,
complete sublimation already taking place.




440,080 3

Erample 8

225 parts of dimethylamine and an intimate
mixture of 2 parts of cuprous chloride, 0.02 parts
of silver nitrate and 2 parts of kieselguhr (as
catalyst) are introduced into a mixture of 33
parts of glacial acetic acid and 50 parts of 30 per
cent formaldehyde in a pressure-tight vessel
while cooling. The whole is treated at room tem-

perature with a mixture of 10 atmospheres of 19

acetylene and 5 atmospheres of nitrogen. After
7 hours, 13.5 parts of acetylene have been ab-
sorbed. The dimethyl-propargylamine formed is
set free by the addition of caustic soda solution.
It is extracted with ether, dried with caustic
potash and then distilled.
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