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Tertiary Acetylenic Amines. I 

B Y R. F . P A R C E L L 1 AND C. B. POLLARD 

A series of tert iary acetylenic amines has been 
prepared in connection with a research project 
being conducted on the synthesis of unsaturated, 
aliphatic amines. 1 - Dialkylamino - propyne - 2 
compounds have been prepared previously by 
the reaction of the appropriate secondary amine, 
formaldehyde and acetylene, using pressure and a 
catalyst.2 1 - Phenyl - 3 - dialkylamino - propyne -1 
compounds have been prepared by the reaction of 
phenylacetylene, formaldehyde and a dialkyl-
amine.8 The l-diethylamino-heptyne-2 reported 
in this paper has been prepared in a similar man­
ner.4 Aside from these sources, no reports of 
other amines of this type have been located in the 
literature. 

I t has been shown by several investigators, 
among them Bourguel,6 t h a t sodamide can be 
used to introduce a triple bond into a molecule 
by dehydrohalogenation. Previously, this has 
been applied only to the synthesis of acetylenic 
hydrocarbons. This paper describes a method 
of extending the application of this reaction to the 
synthesis of acetylenic amines. Usually, high-
boiling hydrocarbons such as mineral oil have 
been used as solvents for the reaction, bu t the 
use of liquid ammonia as a solvent has been re­
ported.6 In the synthesis of acetylenic amines, 
liquid ammonia was found to be a much bet ter 
solvent, resulting in both bet ter yields and purer 
products. However, mineral oil, xylene and tolu­
ene were used with some success. 

As a basis for this series, a halogenated alken-
amine was prepared by the reaction 
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This .halogenated amine reacted with sodamide 
to introduce the triple bond, using liquid am­
monia as a solvent 
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The sodium acetylide which was formed by the 
above reaction was decomposed with water to 
yield the free l-diethylamino-propyne-2. 

As in the preparation of higher homologs of 
acetylene by reaction of alkyl halides with sodium 
acetylide, using liquid ammonia as a solvent,7 '8 '9 

the sodium acetylide of l-diethylamino-propyne-2 
was coupled with various w-alkyl halides to pre­
pare the higher homologs in the series. In this 
manner, the 1-diethylamino derivatives of butyne-
2, pentyne-2, hexyne-2, heptyne-2 and octyne-2 
were prepared. l-Diethylamino-hex-5-en-2-yne 
was prepared by coupling allyl bromide to the 
sodium acetylide of l-diethylamino-propyne-2, 
using xylene as a solvent, since the reaction could 
not be carried out in liquid ammonia. Analo­

gous ly , it has been reported tha t allyl bromide 
could not be coupled to sodium acetylide in liquid 
ammonia to give the expected product.8 

In the preparation of the higher homologs of 
this series, it was found tha t the isolation of the 
free l-diethylamino-propyne-2 may be eliminated, 
if desired, by adding the alkyl halide directly into 
the liquid ammonia solution of the sodium acety­
lide of l-diethylamino-propyne-2 before decom­
posing it with water, thereby completing the 
reaction in one direct process. 

The physical constants and percentage yields 
of the members of this series may be found in 
Table I. 

Experimental 
Sodamide.—The sodamide used throughout these re­

actions was prepared by the method of Vaughn, Vogt and 
Nieuwland.6 

l-Diethylamino-2-bromopropene-2.—One thousand 
grams (5 moles) of 2,3-dibromopropene-l and a solution 
of 730 g. (10 moles) of diethylamine in 3 liters of ether 
were placed in the refrigerator in separate containers. 
When both were chilled to 10°, the 2,3-dibromopropene-l 
was added in 50-ml. portions at one-hour intervals, with 
swirling, to the ethereal solution of diethylamine, allowing 
the containers to remain in the refrigerator between addi­
tions. After the addition of the first portion of 2,3-di­
bromopropene-l, there was formed a white precipitate of 
diethylamine hydrobromide which became continuously 
heavier throughout the course of the additions. When 
the addition was complete, the reaction mass was removed 
from the refrigerator and allowed to come to room tempera­
ture by standing overnight. The diethylamine hydro-
bromide was then filtered off. The ether was removed 
from the filtrate by evaporation on a steam-bath, some 
further precipitation of diethylamine hydrobromide oc­
curring meanwhile. When the ether was completely re­
moved, the residue was filtered again, and the filtrate was 

(7) Lebeau and Picon, Compt. rend., 186, 1077 (1913). 
(8) Henne and Greenlee, THIS JOURNAL, 67, 484-485 (1945). 
(9) Vaughn, Vogt, Hennion and Nieuwland, / . Org. Chem., S, 1 

(1937). 
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PHYSICAL CONSTANTS 

Compound 

l-Diethylamino-propyne-2 / 

l-Diethylamino-butyne-2 
l-Diethylamino-pentyne-2 
l-Diethylamino-hexyne-2 
l-Diethylamino-hex-5-en-2-yne 
l-Diethylamino-heptyne-2' 

1 -Diethylamino-octyne-2 

TABLE I 

AND PERCENTAGE YIELDS OF 

B. p. ," 0C. 

119.5-120.1 
152.5-153 
168.4-169.9 
187.4-188.4 

Yield, 

% 
82.51 

73.5" 
59c 

72.5C 

52-53 (11 mm.) 3 3 M ' e 

84-85 (10 mm.) 60" 
K K M 

100/10 mm. 66" 

SEVEN TERTIARY ACETYLENIC AMINES 

n«D 

1.4296 
1.4413 
1.4402 
1.4431 
1.4452 
1.4450 

1.4466 

d", 

0.8042 
.8075 
.8029 
.8058 
.8085 
.8071 

.8097 

Molar refraction 
Found Calcd. 

36.10 
40.97 
45.72 
50.44 
49.92 
55.16 

59.78 

36.46 
41.08 
45.70 
50.33 
49.85 
54.94 

59.55 

Nitrogen, % 
Found Calcd. 

12.29 
11.19 
10.11 
9.02 
9.20 
8.31 

7.69 

12.66 
11.25 
10.06 
9.18 
9.26 
8.37 

7.73 
atmospheric pressure unless otherwise indicated. b Based upon l-diethylamino-2-

bromopropene-2. * Based upon l-diethylamino-propyne-2. d Straight through reaction, without isolating intermediate 
l-diethylamino-propyne-2. • Xylene used as a solvent. / Previously prepared.2 '4 

distilled through a Vigreux column under reduced pressure. 
The fraction boiling from 93-96° (cor.) under 73 mm. 
(b. p . 54° under 10 mm.) was collected. The yield was 
820 g., which corresponded to 8 5 % of the theoretical 
amount, based upon the 2,3-dibromopropene-l used. 

Since l-diethylamino-2-bromopropene-2 is somewhat 
unstable, it should be stored in brown bottles and kept in a 
refrigerator, where it may remain indefinitely with only 
slight decomposition. 

l-Diethylaminopropyne-2.—In a 3-liter, 3-necked, 
round-bottomed flask equipped with a mercury-sealed 
stirrer, a dropping funnel, and a Dry Ice-acetone reflux . 
condenser, 90 g. (2.3 moles) of sodamide was prepared in 
liquid ammonia. The contents of the flask were then 
brought up to a total volume of 2 liters by addition of 
liquid ammonia. In the dropping funnel was placed 192 g. 
(1.0 mole) of l-diethylamino-2-bromopropene-2, which 
was added dropwise into the flask over a period of one hour. 
Refluxing of the ammonia was continued for a period of 
five hours after completion of the addition. The Dry Ice-
acetone reflux condenser was then replaced by a tube lead­
ing into the hood, and the ammonia was allowed to evap­
orate. In three to four hours, the total volume had de­
creased to about 500 ml., and the reaction was stopped 
by cautiously adding 500 ml. of ether and 500 ml. of water 
into the flask. Stirring was continued until the ice 
had melted from the flask, a t which time the contents of 
the flask were filtered. The ether layer in the filtrate was 
separated, dried over solid sodium hydroxide, and heated 
on a steam-bath until all ether was removed. The residue 
from the ether layer was then fractionated, collecting the 
portion boiling from 119-121° (cor.). The yield was 91.5 
g., corresponding to 82.5% of the theoretical amount, 
based upon the l-diethylamino-2-bromopropene-2. 

l-Diethylamino-butyne-2.—In a 3-liter, 3-necked, 
round-bottomed flask equipped as above, there was pre­
pared a solution of 30.5 g. (0.78 mole) of sodamide in 2 
liters of liquid ammonia. In the dropping funnel was 
placed 66.5 g. (0.6 mole) of l-diethylamino-propyne-2, 
which was added dropwise into the flask over a period of 
one-half hour. Stirring was then continued for a period 
of one hour to ensure the complete formation of the acety-
lide. The dropping funnel was rinsed with ether and re­
placed on the flask. In it was placed 110 g. (0.78 mole) 
of methyl iodide, which was added dropwise into the flask 
over a period of two hours. Refluxing of the ammonia 
was continued for a period of three hours after completion 
of this addition, at which time the reflux condenser was 
replaced by a tube leading into the hood. In three to 

four hours the total volume had decreased to about 500 
ml., and the reaction was stopped by the cautious addition 
of 500 ml. of ether and 500 ml. of water. When the ice 
had melted from the flask, stirring was discontinued, and 
the contents of the flask were filtered. The ether layer 
was removed from the filtrate, dried over solid sodium 
hydroxide, and heated on a steam-bath until all ether was 
removed. The residue from the ether layer was then 
fractionated, collecting the portion boiling from 152-152.6 ° 
(cor.). The yield was 46 g., corresponding to 73.5% of 
the theoretical, based upon the l-diethylaminopropyne-2. 

Other 1-Diethylamino-alkynes.—The other alkyne de­
rivatives in this series have been prepared as described 
above, except that in all other cases the alkyl bromide was 
used, and the reaction time was increased with increasing 
chain length of the alkyl group added up to ten hours in 
the preparation of l-diethylamino-octyne-2. 

In carrying this process straight through in liquid am­
monia, without isolating the intermediate l-diethylamino-
propyne-2, 2.3 moles of sodamide were used for each mole 
of l-diethylamino-2-bromopropene-2; and 1.3 moles of 
alkyl halide were added directly into the flask after com­
pletion of the time required for introduction of the triple 
bond. This method increases the over-all yields from 5 -
10% and results in a considerable saving of time. 

l-Diethylamino-hex-S-en-2-yne.—The coupling reaction 
of allyl bromide with the sodium acetylide of l-diethyl­
amino-propyne-2 was carried out using xylene as a solvent 
since the coupling did not proceed in liquid ammonia to 
yield the expected product. 

A c k n o w l e d g m e n t . — T h e a u t h o r s w i s h t o ex­
p r e s s t h e i r a p p r e c i a t i o n t o t h e Office of N a v a l 
R e s e a r c h , u n d e r w h o s e s p o n s o r s h i p t h i s p r o j e c t 
h a s b e e n c o n d u c t e d . 

S u m m a r y 

A m e t h o d h a s b e e n dev i s ed for i n t r o d u c i n g a 
t r i p l e b o n d i n t o t e r t i a r y a m i n e molecu les . B y 
t h i s m e t h o d l - d i e t h y l a m i n o - p r o p y n e - 2 h a s b e e n 
p r e p a r e d . B y coup l ing t h e s o d i u m a c e t y l i d e of 
t h i s c o m p o u n d w i t h v a r i o u s a l k y l ha l ides , a ser ies 
of l - d i e t h y l a m i n o - a l k y n e - 2 c o m p o u n d s h a s b e e n 
p r e p a r e d a n d the i r p h y s i c a l c o n s t a n t s e s t a b ­
l ished. 
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