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Summary.

Acid amides may be decomposed very largely into the cyanides and
water by heating in a flask with various substances—aluminium oxide,
pumice stone, sand—the flask being provided with an outlet sufficiently
far above the contact substance to permit the more volatile cyanide and
water to escape while causing the amides to condense and drop back
upon the hot contact material.
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In the previous paper! it has been shown that the acid amides may be
decomposed into the cyanides and water by heating with various contact
materials but the method used did not permit of an accurate determina-
tion of the temperature at which the most complete decomposition could
be effected. In order to determine this the amides were passed through
hot tubes filled with these contact substances, the temperature being de-
termined by a Hoskins’ pyrometer. Using this method a temperature
of about 425° was found to give the best results when passing acetamide
through a tube filled with aluminium oxide and this temperature was em-
ployed in working with the other contact materials. It has thus been
possible to effect practically a complete decomposition of the amides into
cyanide and water, allowance being made for the lack of quantitative
methods for the determination of the cyanides under the conditions ob-
taining in this work.

Experimental.

Combustion tubing wrapped in asbestos paper was wound with ‘‘Ni-
chrome’ ribbon, this covered with several layers of asbestos paper, and
the whole placed in an iron pipe which was also covered with asbestos
paper. The current from a 110 volt lighting circuit served to give the re-
quired temperature. The pyrometer couple was enclosed in a hard glass
tube before being placed in the combustion tubing. A. Mailhe,? endeavor-
ing to reduce the amides by passing their vapors mixed with hydrogen
over reduced nickel and copper, obtained unsatisfactory results because
of the lack of volatility of the amides. In order to overcome this diffi-
culty air was passed through the slightly boiling amide contained in a flask
and thence passed by means of a glass tube into the furnace. In this way
20 g. of amide were completely and satisfactorily volatilized and carried
over the contact material in the course of about five hours. In the case
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of benzamide, however, it was found that the tube connecting the flask
and furnace became clogged with the solid amide. Benzamide, contained
in a porcelain boat, was therefore placed directly in the end of the inner
tube of the furnace, and air passing over this when heated serving to
carry it forward over the contact material. The pyrometer in this case
measured the temperature between the two tubes of the furnace. The
products of decomposition in all cases passed into a condenser and were
collected and determined by the method mentioned in the previous paper.!

To determine what effect, if any, the air would have on the reaction
below the point at which oxidation might take place, nitrogen was sub-
stituted for air and determinations were also made in which the amide
vapors were made to pass over the contact material without the aid of
gases. The amounts of methyl cyanide obtained from 20 g. of acetamide
using aluminium oxide and pumice stone, respectively, as contact sub-
stances at a temperature of 425°, were as follows:

Aluminium oxide and with acetamide.

Tn presence of air gave 11.4 g. CH,CN. 829 of theory
In presence of nitrogen gave 9.3 g. CH;CN. 66.29%, of theory
Without gases gave 7.2 g. CH;CN. 353.29% of theory

Pumice stone and acetamide.
12.7 g. CH;CN. 91.5% of theory
8.0g. CH;CN. 357.5% of theory
2.5 g. CH3CN. 18.09 of theory
Acetamide and propamide vapors along with air were passed through empty
tubes, 10.89, and 10% of the theoretical yield being respectively obtained.

The general results are given in the following table, air being used in
each case with 20 g. of amide at a température of about 425°:

TasLg I.
Aluminium oxide, Pumice stone. Sand. Graphite.
Wt. of % of Wt. of % of Wt. of % of Wt. of 9, of
Substance. cyanide. theory, cyanide. theory. cyanide. theory. cyanide. theory,

Acetamide.......... 11.4 8.0 12.7 9I1.5 12.0 86.3 10.5 75.5
Propamide......... 13.0 86.1 13.5 89.4 13.5 89.4 ..
Normal-butyramide. 13.2 83.0 14.0 88,0 14.0 88.0
Iso-butyramide. . ... .. .. 14.5 91.2 . .
Iso-valeramide. ..., . . .. 14.7 89.1
Caproamide........ 13.9 80.9 15.0 89.3 .. .. ..
Benzamide......... . .o 13.6 90.6 .. .

The contact materials here used may be arranged in order of efficiency
in promoting the decomposition of the amides as follows: Pumice stone,
sand, aluminium oxide, and graphite. The variations in extent of decom-
position with the different contact materials are but small and we are of -
the opinion that they may be explained by the differences in the state
of division of the particles of the contact substances, the more finely divided
providing a larger surface and being the more effective.
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A. Mailhe's! reduction of the amides to amines by passing the vapors
of the former along with hydrogen over finely divided nickel and copper
may be explained by assuming that the amides decompose into the cyanide
and water and that the cyanides were then reduced to the amines. On
passing acetamide over finely divided nickel at 180° to 200° without
hydrogen it was found that a slight decomposition into cyanide and water
had taken place.

Summary.

The acid amides may be completely decomposed into the cyanides and
water by passing their vapors along with air over various contact ma-
terial at a temperature of about 425°.
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The method of alkylating amines recently proposed by Werner,? by
means of which monomethylated amines can be obtained by alkylation
with dimethylsulfate in benzene solution, gave promise of important prac-
tical applications. According to this investigator a primary amine like
aniline and this ester interact in molecular proportions, under such condi-
tions, giving practically a quantitative yield of the methylsulfuric acid
salt of the monomethylated derivative. The transformation was expressed
by him in the following manner:

C6H5NH2 + (CH3)2504 = CeHs.NHzCHa.CHaSO4 (I)

Having occasion to apply this method for the production of methyl
B-phenylethylamine, C:H;CH,CH,NHCH;, the writer was surprised to
find that the crystalline addition product formed by interaction of di-
methylsulfate and J-phenylethylamine did not give the desired alkyl
derivative when decomposed with alkali. On the contrary, the greater
portion of the original amine was recovered unaltered. In order to de-
termine the cause of the failure to obtain alkylation in this case, attention
was naturally turned to a study of Werner’s reaction. This work has
now been completed and the purpose of this paper is to record new data
that have been obtained, which are not in accord with his interpretation.

Previous to the work of Werner, Ullmann® had investigated the be-
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