] 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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PREPARATION OF HYDRAZONES: ACETOPHENONE
HYDRAZONE
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1. Procedure

Caution! Hydrazines are toxic and should be handled in a hood. Anhydrous hydrazine is extremely
reactive with oxidizing agents (including air) and should always be used behind a protective screen.

A. Acetophenone N,N-dimethylhydrazone. A mixture of acetophenone (12.0 g., 0.100 mole),
anhydrous N, N-dimethylhydrazine (18.0 g., 0.300 mole) (Note 1), absolute ethanol (25 ml.), and glacial
acetic acid (1 ml.) (Note 2) is heated at reflux for 24 hours. During this period the colorless solution
becomes bright yellow. The volatile reactants and solvent are removed under reduced pressure and the
residual oil is fractionally distilled through a 10-cm. Vigreux column, giving a small forerun of
unreacted acetophenone, b.p. 30—40° (0.15 mm.), followed by 14.6-15.2 g. (90-94%) of acetophenone
N,N-dimethylhydrazone, b.p. 55-56° (0.15 mm.), n2> 1.5443 (Note 3) and (Note 4).

B. Acetophenone hydrazone. A mixture of acetophenone N,N-dimethylhydrazone (8.1 g., 0.050
mole) and anhydrous hydrazine (6.4 g., 0.20 mole) (Note 5) in absolute ethanol (15 ml.) is heated at
reflux until the reaction mixture turns colorless (Note 6). The volatile materials are removed on a rotary
evaporator without allowing the flask temperature to rise above 20° (Note 7). The colorless residual
acetophenone hydrazone, which solidifies as the last traces of solvent are removed, weighs 6.5-6.6 g.
(97-99%) and is sufficiently pure for most purposes, m.p. 24-25° (Note 8) and (Note 9).

2. Notes

1. Anhydrous N,N-dimethylhydrazine obtained from Matheson, Coleman and Bell is used directly. It
can also be prepared by the method in Org. Synth., Coll. Vol. 2, 213 (1943).

2. It is not necessary to use glacial acetic acid as a catalyst, but without it the reaction time required for
completion is prolonged.

3. Physical constants previously reported:* b.p. 100.5-102° (10 mm.), n,§5 1.5455.

4. This method has been used to prepare various N, N-dimethylhydrazones in 70-99% yield.*

5. A good commercial grade of anhydrous hydrazine (Eastman Organic Chemicals) is satisfactory.

6. The reaction time for complete conversion is usually less than 24 hours. A convenient "end point" is
the visual color change from bright yellow to colorless or very pale yellow.

7. It is of utmost importance that the flask temperature during the removal of the volatile materials be
kept below 20° to minimize possible azine formation by decomposition of the hydrazone.

8. The reported melting points are 16-20°,° 22°,6 24-25° 47 and 26°.

9. Acetophenone hydrazone can be stored at temperatures below 0° for indefinite periods of time.



3. Discussion

The formation of acetophenone hydrazone has been accomplished by heating acetophenone with
hydrazine or hydrazine hydrate,”$%!1° by heating acetophenone azine with anhydrous hydrazine,*!'' by
the reaction of a-dimethylaminoacetophenone with hydrazine,> and by the present method.*

This synthetic process is applicable to the preparation of most hydrazones from aldehydes and
ketones. The two-step preparation offers several distinct advantages over the one-step method:®° (1) The
yield of both steps is high; (2) the product is not contaminated with azine; (3) the isolated product is
pure enough to be used in subsequent reactions without further purification. This method excels in the
preparation of unstable liquid or low-melting hydrazones over the common methods of preparation.
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)
ethanol (64-17-5)

acetic acid (64-19-7)

Acetophenone (98-86-2)
hydrazine hydrate (7803-57-8)
hydrazine (302-01-2)

N,N-dimethylhydrazine (57-14-7)

Acetophenone hydrazone,
Ethanone, 1-phenyl-, hydrazone (13466-30-3)

acetophenone azine (729-43-1)

a-dimethylaminoacetophenone (3319-03-7)



Acetophenone N,N-dimethylhydrazone (13466-32-5)
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