] A Publication
Organlc of Reliable Methods

for the Preparation

Syntheses of Organic Compounds

Working with Hazardous Chemicals

The procedures in Organic Syntheses are intended for use only by persons with proper
training in experimental organic chemistry. All hazardous materials should be handled
using the standard procedures for work with chemicals described in references such as
"Prudent Practices in the Laboratory" (The National Academies Press, Washington, D.C.,
2011;  the  full  text  can be  accessed free  of charge @ at
http://www.nap.edu/catalog.php?record id=12654).  All chemical waste should be
disposed of in accordance with local regulations. For general guidelines for the
management of chemical waste, see Chapter 8 of Prudent Practices.

In some articles in Organic Syntheses, chemical-specific hazards are highlighted in red
“Caution Notes” within a procedure. It is important to recognize that the absence of a
caution note does not imply that no significant hazards are associated with the chemicals
involved in that procedure. Prior to performing a reaction, a thorough risk assessment
should be carried out that includes a review of the potential hazards associated with each
chemical and experimental operation on the scale that is planned for the procedure.
Guidelines for carrying out a risk assessment and for analyzing the hazards associated
with chemicals can be found in Chapter 4 of Prudent Practices.

The procedures described in Organic Syntheses are provided as published and are
conducted at one's own risk. Organic Syntheses, Inc., its Editors, and its Board of
Directors do not warrant or guarantee the safety of individuals using these procedures and
hereby disclaim any liability for any injuries or damages claimed to have resulted from or
related in any way to the procedures herein.

These paragraphs were added in September 2014. The statements above do not supersede any specific
hazard caution notes and safety instructions included in the procedure.
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1. Procedure

A solution of sodium ethoxide is prepared from 60 g. (2.6 gram atoms) of clean sodium and 700 cc.
of absolute alcohol (Note 1) in a 2-1. round-bottomed flask equipped with a reflux condenser. To the hot
solution is added a mixture of 234 g. (2 moles) of pure benzyl cyanide (Note 2) and 264 g. (3 moles) of
dry ethyl acetate (Note 3). The mixture is thoroughly shaken, the condenser closed with a calcium
chloride tube, and the solution heated on the steam bath for two hours before standing overnight (Note
4). The next morning the mixture is stirred with a wooden rod to break lumps, cooled in a freezing
mixture to —10°, and kept at this temperature for two hours. The sodium salt is collected on a 6-in.
Biichner funnel and washed four times on the funnel with 250-cc. portions of ether. The filter cake is
practically colorless and corresponds to 250-275 g. of dry sodium salt, or 69-76 per cent of the
calculated amount. The combined filtrates are placed in the freezing mixture until they can be worked
up as indicated below.

The sodium salt still wet with ether is dissolved in 1.3 L. of distilled water at room temperature, the
solution cooled to 0°, and the nitrile precipitated by adding slowly, with vigorous shaking, 90 cc. of
glacial acetic acid, while the temperature is kept below 10°. The precipitate is separated by suction
filtration and washed four times on the funnel with 250-cc. portions of water. The moist cake weighing
about 300 g. (Note 5) corresponds to 188-206 g. (59-64 per cent) of dry colorless o-
phenylacetoacetonitrile, m.p. 87-89°, which is suitable for most purposes.

If it is desired to recrystallize the crude product, the moist cake is dissolved in 100 cc. of hot methyl
alcohol and the solution filtered and cooled, with stirring, to —10°. The crystals are separated by suction
filtration and washed once on the filter with 40 cc. of methyl alcohol cooled to —10°. When dry, the
product weighs 173—191 g. (54-60 per cent) and melts at 88.5-89.5°.

The filtrates and washings from the separation of the sodium salt are placed in a 5-1. flask and
diluted with ice-cold water until the flask is full; the lower layer is removed almost completely by
siphoning, most of the ether removed by decantation, and the remainder separated in a separatory
funnel. The aqueous layer is extracted twice in a similar manner with 500-cc. portions of ether, and the
ether extracts are discarded. The ether remaining in the aqueous layer is removed under diminished
pressure by drawing air through the solution for one hour with a suction pump, and the o-
phenylacetoacetonitrile is precipitated by adding 60 cc. of glacial acetic acid. If an oil is thrown out, the
flask is placed in an ice bath until the precipitate is crystalline. The crystals are separated by suction
filtration and washed four times on the funnel with 50-cc. portions of water. When dry the tan-colored
product weighs 50-55 g. and melts at 83—-86°. It is dissolved in the methyl alcohol mother liquors from
the crystallization of the first lot. The solution is boiled with a little Norite, filtered, and cooled to —10°.
The crystals which form are collected on a filter, washed with 10 cc. of cold methyl alcohol, and dried.
There is obtained 43—48 g. of pale straw-colored material, m.p. 87-89°. The product is recrystallized
from 25 cc. of pure methyl alcohol and washed with 10 cc. of cold methyl alcohol; there is obtained 37—



41 g., m.p. 88.5-89.5°, making a total yield of material of this purity of 210-232 g. (66—73 per cent
of the theoretical amount) (Note 6) and (Note 7).

2. Notes

1. The absolute alcohol may be prepared by drying 95 per cent alcohol twice with lime, or once with
lime and once with sodium according to Note 1, Org. Syn. Coll. Vol. I, 1941, 251, or commercial
absolute alcohol may be dried once with lime or sodium just before use.

2. Benzyl cyanide was prepared according to Org. Syn. Coll. Vol. I, 1941, 107, including the
purification with concentrated sulfuric acid.

3. Commercial absolute ethyl acetate was refluxed for one-half hour over phosphorus pentoxide and
distilled just before use.

4. If time permits, the procedure may be continued without allowing the mixture to stand overnight. If
the drying of the alcohol and ethyl acetate is begun in the morning, however, this is a convenient point
at which to interrupt the procedure.

5. If used for the preparation of methyl benzyl ketone (p. 391), the product should not be dried.

6. It does not pay to attempt to recover more pure material by concentration of the mother liquors.

7. The number of steps may be decreased by omitting the isolation of the sodium salt. If this procedure
is followed, the reaction mixture, after standing overnight, is diluted in a 5-1. flask with 2 1. of water and
shaken until the sodium salt dissolves. A liter of cracked ice is added and the mixture extracted with one
1-1. and two 500-cc. portions of ether. The extracted aqueous solution is freed of ether as above and
precipitated with a solution of 150 cc. of glacial acetic acid in 400 cc. of water, filtered, and washed
with water. The product is colored and of lower melting point than that obtained from the purified
sodium salt, and must be recrystallized twice from methyl alcohol to reach a melting point of 88.5—
89.5°. The total yield of material of this melting point is somewhat less than that given above.

3. Discussion

a-Phenylacetoacetonitrile has been prepared by the condensation of ethyl acetate with the sodium
derivative of benzyl cyanide prepared from benzyl cyanide and sodium amide in ether,! and by
condensation of ethyl acetate and benzyl cyanide by means of dry? or alcoholic® sodium ethoxide.

This preparation is referenced from:

e Org. Syn. Coll. Vol. 2, 284
e Org. Syn. Coll. Vol. 2, 389
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)

sodium derivative of benzyl cyanide

alcohol (64-17-5)



sulfuric acid (7664-93-9)
acetic acid (64-19-7)
ethyl acetate (141-78-6)
methyl alcohol (67-56-1)
ether (60-29-7)

Norite (7782-42-5)
sodium (13966-32-0)
sodium ethoxide (141-52-6)
Benzyl cyanide (140-29-4)
Methyl benzyl ketone (103-79-7)

a-phenylacetoacetonitrile,
a-Tolunitrile, a-acetyl- (4468-48-8)

sodium amide (7782-92-5)

phosphorus pentoxide (1314-56-3)
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