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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

In a 150-ml. Erlenmeyer flask are mixed 18 ml. (19.4 g., 192 mmol.) of acetic anhydride and 3.2 ml. (2.5 g., 34 mmol.) of
anhydrous t-butyl alcohol. Two to three drops of trifluoromethanesulfonic acid (Note 1) is added and the mixture is swirled rapidly
until the initial esterification reaction is complete (temperature stops rising). Further trifluoromethanesulfonic acid (total acid: 3.0 ml.,
5.0 g. (33 mmol.)) is added in 0.1-0.2-ml. portions, over 10 minutes, with swirling and pausing between each addition until the
temperature begins to fall. At the end of the addition the temperature is 60-70° (Note 2), and the solution is brown in color. It is
allowed to stand for a further 5 minutes and then is cooled in ice. Anhydrous ether (100 ml.) is added, whereupon the pyrylium salt
separates. The mixture is filtered with suction using a sintered glass funnel and the crude product is washed with a further 50 ml. of
dry ether (Note 3), giving 3.6-3.8 g. (40-42%) of mustard colored to pale brown plates, m.p. 116-118° (Note 4).

The crude product is recrystallized from dioxane-acetic acid (7:1) or chloroform-carbon tetrachloride (2:1). The crystal form is
very variable; needles, plates, or prisms may be formed, depending on the rate of formation, and the temperature. After
recrystallization the 2,4,6-trimethylpyrilium trifluoromethane sulfonate melts at 119-120° (Note 5).

2. Notes

1. Trifuloromethanesulfonic acid may be obtained from Aldrich Chemical Company or Pierce Chemical Company.

2. If the reaction is conducted at a lower temperature (ca. 20°), a lighter solution and a more nearly pure product result, but the
yield is much reduced (1-2 g., 11-22%). Allowing the temperature to rise above 70° gives a darker brown mixture, but with no
improvement in yield.

3. The washing ether should be added before the crystals are exposed to the air, and the ether and crystals should be stirred to
ensure thorough mixing. Otherwise a troublesome tar may separate. The product should be isolated within 2-3 hours of its
precipitation, or it will be accompanied by black impurities which are slowly deposited by the mother liquor, and are difficult to
remove.

4. The checkers observed a variable range of melting points for the crude product, as broad as 108-113° and as sharp as 116-
117°.

5. The checkers used chloroform-carbon tetrachloride for recrystallization and found that about 500 ml. of this mixture was
required to dissolve the crude product and give a green colored solution. Their final yield after two recrystallations was 3.2-3.4 g.
(36-38%), m.p. 118-119°,
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3. Discussion

Although more expensive in materials, and so suitable mainly for small-scale work, the product does not have the explosive

hazard of the corresponding perchlorate.? This advantage is shared with the tetrafluoroborate,3 which, however, requires more acetic
anhydride and may give poorer yields. The trifluoromethanesulfonate salt is also more soluble in organic solvents than the perchlorate
or tetrafluoroborate (1 g. dissolves in 7 ml. of chloroform at 20°, and in 3 ml. at ca. 35°; it is also very soluble in alcohols and

dichloromethane). For the usefulness of 2,4,6-trimethylpyrylium salts in general, see the notes pertaining to the perchlorate.?
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References and Notes

. Institute of Atomic Physics, Bucharest, Rumania.
. A.T. Balaban and C. D. Nenitzescu, this volume, p. 1106; K. Hafner and H. Kaiser, this volume, p. 1108.
. A. T. Balaban and A. J. Boulton, this volume, p. 1112.

Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)

chloroform-carbon tetrachloride
2,4,6-trimethylpyrilium trifluoromethane sulfonate

acetic acid (64-19-7)



ether (60-29-7)

acetic anhydride (108-24-7)

chloroform (67-66-3)

carbon tetrachloride (56-23-5)

dichloromethane (75-09-2)

dioxane (123-91-1)

t-butyl alcohol (75-65-0)

2,4,6-Trimethylpyrylium trifluoromethanesulfonate (40927-60-4)
trifluoromethanesulfonic acid (1493-13-6)
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