] 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) Potassium Benzohydroxamate—Separate solutions of 46.7 g. (0.67 mole) of hydroxylamine
hydrochloride (Org. Syn. Coll. Vol. I, 1941, 318) in 240 cc. of methyl alcohol, and of 56.1 g. (1 mole)
of c.p. potassium hydroxide in 140 cc. of methyl alcohol, are prepared at the boiling point of the solvent.
Both are cooled to 30—40° (Note 1), and the one containing alkali is added with shaking to the
hydroxylamine solution; any excessive rise of temperature during the addition is prevented by
occasional cooling in an ice bath. After all the alkali has been added, the mixture is allowed to stand in
an ice bath for five minutes to ensure complete precipitation of potassium chloride. Fifty grams (0.33
mole) of ethyl benzoate is added with thorough shaking, and the mixture filtered immediately with
suction. The residue in the funnel is washed with a little methyl alcohol. The filtrate is placed in an
Erlenmeyer flask and allowed to stand at room temperature. Crystals begin to form within twenty
minutes to three hours, depending upon the amount of supersaturation of the solution. After forty-eight
hours the crystals are filtered, washed with a little absolute ethyl alcohol, and dried in air. The yield is
33-35 g. (5760 per cent of the theoretical amount) (Note 2), (Note 3), and (Note 4).

(B) Benzohydroxamic Acid—A mixture of 35 g. (0.2 mole) of the potassium salt in 160 cc. of 1.25
N acetic acid is stirred and heated until a clear solution is obtained. The solution is allowed to cool to
room temperature and finally chilled in an ice bath. Benzohydroxamic acid separates as white crystals.
After filtering and drying, the product melts at 120-128° and weighs 25-26 g. (91-95 per cent of the
theoretical amount). The crude material may be purified by dissolving it in 4.5 times its weight of hot
ethyl acetate, filtering from a small amount of solid, and allowing the solution to cool to room
temperature. The white crystals which separate are filtered, washed with a little benzene, and allowed to
dry in air. The yield of recrystallized product, m.p. 125-128°, from 26 g. of crude material is 20 g. (77
per cent recovery) (Note 5).

2. Notes

1. The hydroxylamine hydrochloride solution should not be cooled too quickly or crystallization may
occur before mixing. Exposure to atmospheric oxygen should be minimized after mixing the solutions,
to avoid oxidation of the free hydroxylamine.

2. By concentrating the alcoholic mother liquors an additional 3—5 g. of the potassium salt may be
obtained.

3. This salt can be used for the preparation of acyl derivatives; for example, when suspended in dioxane
and treated with benzoyl chloride, dibenzohydroxamic acid is formed in excellent yield.



4. The potassium salts of p-methyl- and p-methoxybenzohydroxamic acid have been prepared by the
submitters by this method in approximately the same yields.

5. This product has a neutralization equivalent of 137.5-138 (calculated 137.1) when determined as
follows. Several drops of an alcoholic solution of 1,3,5-trinitrobenzene are added to 30—40 cc. of water
in a flask, and 0.1 N alkali (about 0.5 cc.) is run in until a pink color is just produced. An accurately
weighed sample (approximately 0.3 g.) of benzohydroxamic acid is then dissolved in the solution and
titrated with standard alkali until the pink color is restored. The latter titer is used to calculate the
neutralization equivalent.

3. Discussion

Benzohydroxamic acid has been prepared by the action of hydroxylamine on benzoyl chloride,!
ethyl benzoate,?, ? or benzamide.*
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)
potassium salt
dibenzohydroxamic acid
potassium salts of p-methyl- and p-methoxybenzohydroxamic acid
ethyl alcohol (64-17-5)
acetic acid (64-19-7)
Benzene (71-43-2)
ethyl acetate (141-78-6)
methyl alcohol (67-56-1)
oxygen (7782-44-7)
benzoyl chloride (98-88-4)
benzamide (55-21-0)
potassium hydroxide (1310-58-3)

ethyl benzoate (93-89-0)



1,3,5-Trinitrobenzene (99-35-4)
Hydroxylamine hydrochloride (5470-11-1)
hydroxylamine (7803-49-8)
potassium chloride (7447-40-7)
Benzohydroxamic acid (495-18-1)
Potassium Benzohydroxamate (32685-16-8)
dioxane (5703-46-8)
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