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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
An intimate mixture of 600 g. (4.4 moles) of finely powdered, freshly fused potassium acid sulfate
and 400 g. (2.7 moles) of powdered tartaric acid, prepared by grinding them together in a mortar, is
placed in a 3-l. round-bottomed Pyrex flask connected with a condenser which is filled with water but
does not have any water flowing through it. The mixture is heated by means of an oil bath maintained at
a temperature between 210 and 220° until liquid no longer distils over. Some foaming takes place (Note
1), but, if fused potassium acid sulfate is used and the temperature of the bath does not rise above 220°,
it is not difficult to control. The distillate is then fractionated under reduced pressure. Pyruvic acid
passes over at 75–80°/25 mm. and the yield is 117–128 g. (50–55 per cent of the theoretical amount)
(Note 2).

2. Notes
1. If the mixture foams badly, it may be kept from frothing over by heating the upper part of the flask
with a free flame.
2. The cake left in the reaction flask may be removed readily by inverting over a steam jet.

3. Discussion
Pyruvic acid can be prepared by the hydrolysis of α,α-dichloropropionic acid,1, 2 α,αdibromopropionic acid,2 acetyl cyanide,3 and oxal-acetic ester;3 and by the distillation of tartaric acid or
glyceric acid.4 Better results are obtained, however, by the distillation of tartaric acid in the presence of
a dehydrating agent such as potassium bisulfate,5 and the procedure described was adopted after a study
of a variety of dehydrating agents and various experimental conditions. The ethyl ester can be prepared
by the catalytic oxidation of ethyl lactate,6 and the acid has been obtained by the oxidation of
methylglyoxal bisulfite.7
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)
ethyl ester
potassium acid sulfate
oxal-acetic ester
potassium bisulfate (7646-93-7)
tartaric acid (87-69-4)
Pyruvic acid (127-17-3)
α,α-dichloropropionic acid (75-99-0)
α,α-dibromopropionic acid
acetyl cyanide (631-57-2)
glyceric acid (600-19-1)
ethyl lactate (687-47-8)
methylglyoxal bisulfite
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