] 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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REDUCTION OF KETONES BY USE OF THE
TOSYLHYDRAZONE DERIVATIVES: ANDROSTAN-17 B-OL

[Androstan-17-ol, (50, 17f)-]
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1. Procedure

A 100-ml., round-bottomed flask equipped with a reflux condenser is charged with 1.00 g. (0.00345
mole) of 5a-androstan-17f-o0l-3-one (Note 1), 0.90 g. (0.0048 mole) of tosylhydrazide (Note 2), and 70
ml. of methanol (Note 3). The mixture is heated under gentle reflux for 3 hours, then cooled to room
temperature. To the solution is added 2.5 g. (0.075 mole) of sodium borohydride in small portions over
one hour (Note 4) and the resulting mixture is heated under reflux for an additional 8 hours. The
reaction mixture is cooled to room temperature before the solvent is removed under reduced pressure.
The residue is dissolved in diethyl ether, transferred to a separatory funnel, and washed successively
with water, dilute aqueous sodium carbonate, 2 M hydrochloric acid, and water. The ethereal solution is
dried over anhydrous sodium sulfate and evaporated under reduced pressure. The residue, 0.95 g. of
white crystals (Note 5), is dissolved in about 20 ml. of a 7:3 (v/v) mixture of cyclohexane-ethyl acetate
and applied to a column packed with 60 g. of silica gel (Merck, 0.05-0.2 mm.). The column is eluted
with the 7:3 (v/v) cyclohexane-ethyl acetate mixture and a 200-ml. fraction is collected. Evaporation of
this fraction under reduced pressure affords 0.70-0.73 g. (73—-76%) of pure Sa-androstan-17f3-ol.
Recrystallization from aqueous methanol provides 0.64 g. of analytically pure product, m.p. 161-163°.

2. Notes

1. 5a-Androstan-173-ol-3-one was supplied by Aldrich Chemical Co., Inc.

2. Tosylhydrazide was supplied by Aldrich Chemical Co., Inc. Alternately, it may be prepared by a
procedure described in Org. Synth., Coll. Vol. 5, 1055 (1973).

3. Tetrahydrofuran serves equally well as a solvent. However, the quantity of sodium borohydride
should be reduced to 1.0 g. and the isolation procedure modified in the following way. After the
solution has been refluxed for 8 hours, the reaction mixture is cooled and the excess sodium
borohydride is decomposed by the slow addition of dilute hydrochloric acid. The resulting mixture is
extracted with ether and the ethereal solution is washed as described.



4. Because of the ready decomposition of sodium borohydride in methanol, the solution is maintained at
room temperature during the addition of the metal hydride.

5. The crude product is contaminated with a small amount of a more polar substance which is
subsequently removed by chromatography.

3. Discussion

The preparation of So-androstan-17B3-ol from S5oa-androstan-173-ol-3-one may be realized by
classical methods such as the Wolff-Kishner or Clemmensen reduction.

This procedure illustrates a general method for the reduction of aldehyde and ketone functions to
methylene groups under very mild conditions. Since strong acids and bases are not employed, this
procedure is of particular importance for the reduction of ketones possessing an adjacent chiral center.>?
Moreover, the use of deuterated metal hydrides permits the preparation of labeled compounds.*

The reduction of the preformed tosylhydrazones with sodium borohydride may be effected in
aprotic solvents, such as tetrahydrofuran or dioxane.” The use of lithium aluminium hydride in
nonhydroxylic solvents permits the reduction of aromatic aldehydes and ketones.
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)
tosylhydrazone of (+)(S)-4-methyl-3-hexanone
hydrochloric acid (7647-01-0)
ethyl acetate (141-78-6)

methanol (67-56-1)

ether,
diethyl ether (60-29-7)

sodium carbonate (497-19-8)
sodium sulfate (7757-82-6)

cyclohexane (110-82-7)



dioxane (5703-46-8)
Tetrahydrofuran (109-99-9)
lithium aluminium hydride (16853-85-3)
sodium borohydride (16940-66-2)
tosylhydrazide
ANDROSTAN-17 B-OL

Androstan-17-ol, (5a, 17f)-,
Sa-androstan-17p3-o0l (1225-43-0)

Sa-androstan-17p-o0l-3-one
(+)(S)-3-methylhexane
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