] 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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[m-Toluenethiol; m-tolyl mercaptan]
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1. Procedure

All the steps in this preparation, including sealing the product in bottles or ampoules, should be carried out under a good hood. Care
should be exercised to avoid contact with m-thiocresol or its solutions since it is a skin irritant.

See the discussion in Org. Synth. 1973, Coll. Vol. 5, 1050 with regard to potential hazards associated with this procedure.

In a 1-l. flask, equipped with a mechanical stirrer and thermometer for reading low temperatures, and immersed in an ice bath,
are placed 150 ml. of concentrated hydrochloric acid (sp. gr. 1.18) and 150 g. of crushed ice. The stirrer is started, and 80 g. (0.75
mole) of m-toluidine (b.p. 92-93°/15 mm.) is slowly added. The mixture is cooled to 0°, and a cold solution of 55 g. (0.8 mole) of
sodium nitrite in 125 ml. of water is slowly added, the temperature being kept below 4°.

In a 2-l. flask equipped with a thermometer, dropping funnel, and stirrer is placed a solution of 140 g. of potassium ethyl xanthate
(Note 1) in 180 ml. of water. This mixture is warmed to 40-45° and kept in that range during the slow addition of the cold diazonium
solution (Note 2); about 2 hours is required (Note 3). After an additional 30 minutes at this temperature to ensure complete
decomposition of the intermediate compound, the red, oily m-tolyl ethyl xanthate is separated and the aqueous layer is extracted
twice, using 100-ml. portions of ether. The combined oil and extracts are washed once with 100 ml. of 10% sodium hydroxide solution
(Note 4) and then with several portions of water until the washings are neutral to litmus. The ether solution is dried over 25 g. of
anhydrous calcium chloride, and the ether is removed by distillation. The crude residual m-tolyl ethyl xanthate is dissolved in 500 ml.
of 95% ethanol, the solution brought to boiling, and the source of heat removed. To this hot solution is added slowly 175 g. of
potassium hydroxide pellets so that the solution keeps boiling, and the mixture is refluxed until a sample is completely soluble in
water (about 8 hours). Approximately 400 ml. of ethanol is then removed by distillation on a steam bath, and the residue is taken up
in the minimum of water (about 500 ml.). The aqueous solution is extracted with three 100-ml. portions of ether, the extract being
discarded. The aqueous solution is now made strongly acid to Congo red paper, using 6 N sulfuric acid (Note 5) (625-650 ml.). The
acidified solution is placed in a 3-I. flask, 2 g. of zinc dust is added, and the m-thiocresol is distilled with steam. The lower layer of
the m-thiocresol is separated; the aqueous layer is extracted with three 100-ml. portions of ether, the extracts being added to the oil.
After drying with 50 g. of Drierite, the ether is removed by distillation, and the oily residue is distilled under reduced pressure. The
yield of colorless m-thiocresol, b.p. 90-93°/25 mm., is 59-69 g. (63-75%) (Note 6) and (Note 7). It is best preserved in sealed glass
bottles because of its disagreeable odor.

2. Notes

1. Eastman Kodak Company technical potassium ethyl xanthate was used.
2. The diazonium solution is left in the ice bath, and only 10- to 15-ml. portions are placed in the dropping funnel at one time.
3. Many diazonium solutions have been reported to react explosively with solutions of metallic polysulfides even at low

temperatures.l-2 A violent reaction with xanthates is mentioned only in one report.3 Neither the authors nor the checkers observed

any unusual reactivity during this preparation or with the procedure given for dithiosalicylic acid.* On a large scale (100 moles of m-
toluidine) flashes of light have been occasionally observed (private communication, L. J. Roll).

4. This wash serves to remove any m-cresol present.

5. This acidification liberates carbon oxysulfide, which has a very disagreeable odor.

6. The refractive index is n,%s 1.568-1.571.

7. Other boiling points are 195°/760 mm.; 120°/100 mm.; 107°/50 mm.

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.

The paragraphs above were added in September, 2014. The statements above do not supersede any specific hazard caution notes
and safety instructions included in the procedure.

3. Discussion
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The only practical laboratory procedure for preparing m-thiocresol is by the alkaline hydrolysis of m-tolyl ethyl xanthate, obtained
from m-toluenediazonium chloride and potassium ethyl xanthate.3:> The procedure described is essentially that of Bourgeois.>

This preparation is referenced from:
Org. Syn. Coll. Vol. 5, 1050
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)

carbon oxysulfide

Drierite

ethanol (64-17-5)

calcium chloride (10043-52-4)
sulfuric acid (7664-93-9)
hydrochloric acid (7647-01-0)
ether (60-29-7)

sodium hydroxide (1310-73-2)
sodium nitrite (7632-00-0)
potassium hydroxide (1310-58-3)
zinc (7440-66-6)

potassium ethyl xanthate (140-89-6)

m-Thiocresol,
m-Toluenethiol,
m-tolyl mercaptan (108-40-7)

m-toluidine (108-44-1)
m-tolyl ethyl xanthate
m-cresol (108-39-4)
m-toluenediazonium chloride
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