] 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

In a 5-1. round-bottomed flask, fitted with a separatory funnel and a reflux condenser, is placed 145
g. (1.83 moles) of dry pyridine (Note 1); 231 g. (1.83 moles) of dimethyl sulfate is added
dropwise through the separatory funnel. After the addition of the dimethyl sulfate the flask is heated
in a boiling water bath for two hours to complete the reaction.

The flask containing the crude pyridinium salt is removed from the condenser, and the salt is
dissolved by adding 400 cc. of water. The flask is fitted with a mechanical stirrer which will stir
efficiently any volume of liquid which may be in the flask, and the solution is cooled to 0° in an ice-salt
bath. Separate solutions of 1.2 kg. (3.65 moles) of potassium ferricyanide in 2.4 1. of water and of 300 g.
(7.5 moles) of sodium hydroxide in 500 cc. of water are prepared and added dropwise from two
separatory funnels to the well-stirred solution of the pyridinium salt at such a rate that the temperature
of the reaction mixture does not rise above 10°. The rate of addition of these two solutions is regulated
so that all the sodium hydroxide solution has been introduced into the reaction mixture when one-half of
the potassium ferricyanide solution has been added. This usually requires about one hour. The
remaining half of the potassium ferricyanide is then added during another hour. The reaction mixture is
allowed to stand five hours, during which time it comes to room temperature.

The 1-methyl-2-pyridone is salted out of the reaction mixture by the addition of 400-500 g. of
anhydrous sodium carbonate to the well-stirred solution. When no more sodium carbonate dissolves,
stirring is discontinued and the yellow or brown oily layer containing most of the desired pyridone,
together with some of the unreacted pyridinium salt, water, and inorganic salts, is separated from the
aqueous mixture. The aqueous mixture is filtered (Note 2) to remove the excess sodium carbonate and
the precipitated potassium or sodium ferrocyanide. The filtrate is divided into three portions, each of
which is extracted twice with 200-cc. portions of technical isoamyl alcohol (Note 3). The alcohol used
for the second extraction of the first aqueous portion is satisfactory for the first extraction of a second
aqueous portion, et cetera, so that a total volume of 800 cc. is used. The isoamyl alcohol extracts are
combined and added to the oily layer which was first separated from the reaction mixture. An aqueous
layer usually appears and is separated and extracted with another 100-cc. portion of amyl alcohol.

The combined alcohol extract is distilled under reduced pressure from a modified Claisen flask by
heating on a water bath. All the solvent is thus recovered for use in a subsequent preparation.

The residue is transferred to a 250-cc. modified Claisen flask and distilled under diminished
pressure from an oil bath. There is almost no low-boiling fraction if the alcohol has been carefully
removed. The yield of product boiling at 122-124°/11 mm. is 130-140 g. (65-70 per cent of the
theoretical amount) (Note 4) and (Note 5). A small amount of black solid remains in the distillation
flask after the pyridone has distilled.



2. Notes

1. A commercial medicinal grade of pyridine was used without further purification.

2. This operation is most satisfactory when a glass-wool plug placed in a glass funnel is used as the
filter. The liquid in this funnel should be stirred to prevent the heavy precipitate from settling and
clogging the filter.

3. The extraction of the pyridone from the aqueous solution is difficult when benzene or ether is used as
a solvent. 1-Methyl-2-pyridone, when dry, is very soluble in ethyl ether, benzene, and most organic
solvents. It is, however, practically insoluble in petroleum ether or ligroin. When a mixture of water,
benzene, and a little pyridone is shaken together all the pyridone is found in the water layer. When the
pyridone is salted out from water by adding a sufficient quantity of potassium carbonate, the oily layer
does not dissolve when benzene or ethyl ether is added, but three layers are formed. The pyridone seems
to be extracted by ether or benzene only when the aqueous solution is strongly saturated with sodium
hydroxide or potassium hydroxide, and then the tendency to form an emulsion is so great that separation
of the layers is extremely difficult.

When equal volumes of water, technical isoamyl alcohol, and a little pyridone are shaken together, the
pyridone is found to be about equally distributed between the two solvents. Chloroform is also
satisfactory for the extraction of pyridone from water.

4. The 1-methyl-2-pyridone when pure is odorless and colorless. It turns dark on standing unless it is
kept in a sealed tube.

5. The boiling points at other pressures are given by Fisher and Chur! as 250°/740 mm., 130°/14.5 mm.,
126°/12.5 mm., and 121°/10 mm.

3. Discussion

1-Methyl-2-pyridone has been prepared by the methylation of 2-pyridone,? by the oxidation of 1-
methylpyridinium iodide® and of 1-methylpyridinium methyl sulfate* with a ferricyanide, and by the
electrolytic oxidation of 1-methylpyridinium methyl sulfate.'
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)
2(1)-Pyridone, 1-methyl-
pyridinium salt

potassium or sodium ferrocyanide

petroleum ether or ligroin



alcohol (64-17-5)
potassium carbonate (584-08-7)
Benzene (71-43-2)

ether,
ethyl ether (60-29-7)

sodium hydroxide (1310-73-2)
chloroform (67-66-3)
sodium carbonate (497-19-8)
pyridine (110-86-1)
potassium hydroxide (1310-58-3)
dimethyl sulfate (77-78-1)
isoamyl alcohol (123-51-3)
amyl alcohol (71-41-0)
potassium ferricyanide (13746-66-2)
1-Methyl-2-pyridone (694-85-9)
2-pyridone
I-methylpyridinium iodide (930-73-4)
I-methylpyridinium methyl sulfate

ferricyanide
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