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Synthesis of Ketones from Aliphatic Nitriles and
Phenylmagnesium Bromide

By CHARLES R. HAUSER, WILBERT J. HUMPHLETT AND
MARTIN J. WEISS

Shriner and Turner! have shown that, in the
synthesis of acetophenone from acetonitrile and
phenylmagnesium bromide, the best result is ob-
tained with a 3009, excess of the Grignard re-
agent. Accordingly these workers employed this
large excess of the reagent in corresponding reac-
tions with higher homologs of acetonitrile. Ap-
parently on this basis the statement has been
made in texts? that, with the higher aliphatic ni-
triles, as well as acetonitrile, the large excess of
the Grignard reagent is necessary for satisfactory
yields of ketones. However, Bary® had reported
previously that a 90%, yield of butyrophenone is
obtained from butyronitrile with a 50%, excess of
phenylmagnesium bromide.

In the present investigation, high yields of ke-
tones have been obtained from propionitrile and
higher homologs through #n-capronitrile with only
a 109, excess of phenylmagnesium bromide.
These results, and also the corresponding cases
reported by Shriner and Turner,! are given in
Table I. With the three higher nitriles, our re-
sults appear even slightly better than those from
the large excess of the Grignard reagent.

It should be pointed out that, with ethylmag-
nesium bromide and propionitrile, we have ob-
tained only a 23%, yield of diethyl ketone (b. p.
101-105°) using a 109, excess of the reagent.
Earlier workers* have similarly reported only fair
yields of ketones with this aliphatic Grignard re-
agent and propionitrile or butyronitrile.

TABLE 1

VIELDS OF KETONES FROM ALIPHATIC NITRILES AND

PHENYLMAGNESIUM BROMIDE

Ketones, Ketones,

10% excess Grignard 300% excess érig_.'
Nitrile B. p. Yield, B. p. Yield,
°C. Mm. % %»¥D °C. Mm, A
Aceto 201-205 33 1.5344% 202-205 70
Propio 105-106 17 83 1.5270° 115-120 21 91
n-Butyro 121-123 20 82 1.5208° 125-130 21 77
#-Valero 139-141 24 83 1.5146% 135-140 25 79
#-Capro 137-138 13 89 1.5116 145-150 19 83

o ““International Critical Tables,”’ Vol. VII (compiled
by C. J. West, National Research Council, McGraw-
Hill Book Co., New York, N. V., 1930, p. 43) gives
1.53427 at 19.1°, ® Wallach, Ann., 332, 317 (1904).
¢ “Handbook of Chemistry and Physics’’ (Chemical
Rubber Publishing Co., 28th edition, 1944, p. 680)
gives 1.52016 at 18.25°, d Layraud [Bull. soc. chim.,
(3) 35,223 (1906)] gives 1.5152 at 19°, ¢ Ref. 1.

Procedure.—In a l-liter three-necked round-bottomed
flask equipped through ground-glass joints with a mercury-
sealed stirrer, dropping funnel, and a reflux condenser

(1) Shriner and Turner, THIS JoUurNaL, 62, 1267 (1930).

(2) Hickinbottom, *‘Reactions of Organic Compounds,’”’ Long-
mans, Green and Co., New York, N. Y., 1936, p. 258; Fuson and
Snyder, *'Organic Chemistry,”” John Wiley and Sons, Inc., New York,
N. Y., 1942, p. 270.

(3) Bary, Bull. soc, chim. Belg., 81, 897 (1922).

(4) See ref. 3 and Baerts, ibid., 81, 184 (1922).
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(having a drying tube) was placed 300 ml. of an ether solu-
tion containing 0.275 mole of phenylmagnesium bromide.
To the stirred refluxing solution was added, during fifteen
to twenty minutes, 0.250 mole of the nitrile in 125 ml. of
dry ether. The stirring and refluxing was continued for
one to six hours®; during the first hour a precipitate
formed. -The cooled mixture was decomposed with ice
and acid and the ether removed on the steam-bath under
an ether still. After heating for an hour longer to ensure
hydrolysis of the ketimine, the ketone was extracted with
four 150-ml, portions of ether. The solvent was distilled
from the dried combined ether solutions and the residue
distilled through a 15 cm. Vigreux column.,

(6) The yields given in Table I were obtained on six-hour runs but
an equally good yield (85%) has been obtained in a one-hour run with
butyronitrile,
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Some Azeotropes of Alkylacetylenes and Ethyl
Alcohol!

By G. F. HENNION AND J. J. GROEBNER

Azeotropic distillation is a well-known means
for the separation and purification of various hy-
drocarbons and data are available for many hy-
drocarbon-carrier systems. Particular attention
has been given to the azeotropes of paraffins,
naphthenes, olefins, diolefins and aromatics.
Since there is no information on constant boiling
mixtures of higher acetylenes, we have investigated
four acetylene—ethyl alcohol binaries. The data
are given in Table I. When the boiling points of
the azeotropes are plotted against their composi-
tions a smooth curve is obtained, similar to, but
appreciably above, the one for paraffins.?

The lowering of the hydrocarbon boiling point
achieved by azeotropic distillation is greatest for
paraffins and least for aromatics; the other hy-
drocarbons are intermediate and ubually in the
order cited above.®? When the data for the acetyl-
enes are compared with those of the other hydro-
carbons it appears that the acetylenes fall be-

tween the aromatics and the others. Thus the
TABLE I
BINARY AZEOTROPES OF ALKYLACETYLENES AND ETHYL
ALcoHOL
Properties of azeotropes————————
Acety. B Acetylene .
lene§ "'(?..' n¥*p an Mole % %
n-Butyl 62.8 1.3880 0.7264 65.0 76.8
Diethyl 67.5 1.3922 7399 51.7 65.6
Isoamyl 71.0 1.3857 ,7490 42.0 60.2
n-Amyl 74.2 1.3818 .7586 28.5 45 .4

s The boiling poiuts of the pure hydrocarbons were:
n-butylacetylene, 70.2°; diethyl-, 80.5°; isoamyl-,
90.8°; #n-amyl-, 99.5°. Other physical properties are
c(:ilte;ie)by Hennion and Banigan, THIS JOURNAL, 68, 1381
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