] 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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TETRALIN HYDROPEROXIDE
[Hydroperoxide, (1,2,3,4-tetrahydro-1-naphthyl)-]

(*H

i
—_—
T

Submitted by H. B. Knight and Daniel Swern'.
Checked by John C. Sheehan and Curt W. Beck.

1. Procedure

In a 1-1. round-bottomed three-necked flask, equipped with a thermometer, a reflux condenser, and
two fritted-glass gas dispersion tubes (Note 1), is placed 600 g. (4.54 moles) of pure tetralin (Note 2).
The flask is placed in a constant-temperature bath at 70°, and a finely dispersed stream of oxygen is
passed through the tetralin until the peroxide content of the reaction mixture is 25-30% as shown by an
active oxygen content of 2.4-2.9% (Note 3). This oxidation requires 24—48 hours. The reaction mixture
is then distilled (Note 4) in an all-glass apparatus at 0.2—0.4 mm. through a 60 by 2.5 cm. Vigreux
column, until a pot temperature of 70° is reached. About 370-380 g. of unoxidized tetralin, boiling at
32-45°/0.2-0.4 mm., is recovered. The pot residue is a slightly viscous amber-colored oil which weighs
225-235 g. and consists of about 80% tetralin hydroperoxide (Note 5). To obtain the pure
hydroperoxide the residue is dissolved in 450 ml. of toluene and the solution is cooled to —50° with
stirring (Note 6). After standing at —50° for 1 hour, the slurry is separated by suction filtration (Note 7)
and the precipitate is dried at room temperature at 1-2 mm. There is thus obtained 120-125 g. of
moderately pure tetralin hydroperoxide, m.p. 50.2-52.0°, active oxygen content 9.20% (Note 8).
Recrystallization from 480 ml. of toluene at —30° yields 80-85 g. (44-57% yield based on the peroxide
content of the oxidized tetralin) of pure tetralin hydroperoxide as a colorless solid, m.p. 54.0-54.5°,
active oxygen content, 9.70% (Note 9).

2. Notes

1. Rubber connections must be avoided because rubber is rapidly attacked by tetralin. Convenient gas
dispersion tubes are Pyrex No. 39533.

2. Pure tetralin was prepared from the practical grade supplied by the Eastman Kodak Company by the
procedure of George and Robertson:> Three kilograms was fractionally distilled through a packed
column, the fraction boiling at 204—207° being retained (2.7 kg.). This was gently shaken with 1 1b. of
mercury, and the upper layer was carefully decanted through fluted filter paper. The crude tetralin was
next shaken with saturated aqueous mercuric acetate solution, and the aqueous layer and a small amount
of orange precipitate were discarded. The hydrocarbon was then shaken with 5 successive 300-ml.
portions of concentrated sulfuric acid, once with 10% sodium hydroxide, and finally with water until the
washings were neutral. The tetralin was dried over anhydrous calcium chloride and distilled through a
pggked column in a nitrogen atmosphere. In this way, 2 kg. of pure tetralin was obtained, b.p. 206-207°,
no” 1.5428.

31.) Active oxygen content is determined iodometrically:® In an iodine flask, an accurately weighed
sample (0.1-0.3 g.) is dissolved in 20 ml. of an acetic acid-chloroform solution (3:2 by volume), and 2
ml. of saturated aqueous potassium iodide solution is added. The flask is immediately flushed with
nitrogen, stoppered, and allowed to stand at room temperature for 15 minutes. Fifty milliliters of water
is then added with good mixing, and the liberated iodine is titrated with 0.1V sodium thiosulfate,
employing starch as indicator. A blank titration, which usually does not exceed 0.2 ml., is also run. One
milliliter of 0.1N sodium thiosulfate is equivalent to 0.00821 g. of tetralin hydroperoxide.

4. The distillation should be conducted behind a safety shield.



5. Peroxide loss up to this point is negligible provided an all-glass apparatus has been used throughout
and the distillation temperature has not exceeded 70°.

6. A Dry Ice-ethanol bath is convenient for cooling the solution.

7. Filtration may be carried out in a suction funnel surrounded by a Dry Ice-ethanol cooling bath, or
using a cold box maintained at —50°.

8. Pure tetralin hydroperoxide has an active oxygen content of 9.74%.

9. Tetralin hydroperoxide is a convenient model compound for many studies in peroxide chemistry. It
remains colorless and does not decrease in peroxide content for months if stored in the dark at or below
0°. Storage under warm summer conditions for several months results in decomposition to a dark,
viscous liquid.

3. Discussion

Tetralin hydroperoxide has been prepared by the oxidation of tetralin in the presence of cobalt
naphthenate,* manganese stearate,” and ceric stearate or naphthenate.® Tetralin hydroperoxide, produced
by the oxidation of tetralin, may be separated from reaction products by formation of its sodium salt.”
The kinetics of the liquid-phase oxidation of tetralin have been studied.® The present procedure is
adapted from that reported by Hartmann and Seiberth’ and Hock and Susemihl.'°
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)
acetic acid-chloroform
cobalt naphthenate
naphthenate
calcium chloride (10043-52-4)
sulfuric acid (7664-93-9)

sodium hydroxide (1310-73-2)

oxygen (7782-44-7)



potassium iodide (7681-11-0)
sodium thiosulfate (7772-98-7)
nitrogen (7727-37-9)
mercuric acetate (1600-27-7)
mercury (7439-97-6)
iodine (7553-56-2)
toluene (108-88-3)
peroxide (7722-84-1)
Tetralin (119-64-2)

Tetralin hydroperoxide,
Hydroperoxide, (1,2,3,4-tetrahydro-1-naphthyl)- (26447-24-5)

hydroperoxide
manganese stearate (3353-05-7)

ceric stearate
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