] 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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1. Procedure

In a 5-1. round-bottomed flask, equipped with two reflux condensers and a mechanical stirrer (Note
1), are placed 800 g. (925 ml.) of dry toluene and 168 g. (7.3 g. atoms) of sodium. The toluene is heated
to boiling, the sodium is melted, and the stirrer is started. The source of external heat is removed, and a
solution of 328 g. (2 moles) of 4-phenyl-m-dioxane (p. 786) in 311 g. (4.2 moles) of 1-butanol (Note 2)
is added through the top of one of the condensers. The vapors should reflux about halfway up the
condensers; about 30 to 60 minutes is used for the addition (Note 3). The mixture is cooled to room
temperature, and a solution of 100 ml. of concentrated sulfuric acid in 800 ml. of water is added slowly
with stirring. After the water layer is separated and discarded, 500 ml. of water is again added to the
organic layer. Dilute sulfuric acid (5%) is added with shaking until the water layer is neutral to litmus
paper. After the water layer is separated and discarded, the toluene and 1-butanol are removed from the
organic layer by distillation. The remaining liquid is fractionated under reduced pressure (Note 4) to
give 224-227 g. (82.2-83.4%) of 3-phenyl-1-propanol, b.p. 95-97°/0.4 mm. or 113-115°/3 mm., n2°
1.5268-1.5269, &° 1.004-1.008.

2. Notes

1. The condenser should have a large bore to prevent flooding. A wide-sweep stirrer such as a
Hershberg stirrer should be used, and the stirring motor must be capable of operating under heavy loads.
The checkers suggest that the minimum size for the stirrer be 8-mm. glass rod.

2. The butanol should be freshly dried and distilled.

3. The addition must be as rapid as possible. An additional 100 to 400 ml. of toluene may have to be
added to facilitate stirring.

4. A heated 35-cm. Vigreux column is recommended, but a Claisen flask can be used if care is taken. If
a Claisen flask is used, the distillation must not be carried out too rapidly, particularly near the end, at
which point some of the residue tends to codistil.

3. Discussion

Ethyl cinnamate has been reduced to 3-phenyl-1-propanol with sodium and ethanol,>**° hydrogen
and copper chromite,® and sodium and ammonia.” The alcohol has also been prepared by reduction of
the glyceride of cinnamic acid with sodium and amyl alcohol;® by reduction of cinnamic acid with
lithium aluminum hydride;’ by reduction of cinnamoyl chloride with sodium borohydride;'® and by
reduction of ethyl dihydrocinnamate with sodium and ethanol.>!" Cinnamaldehyde has been reduced to
3-phenyl-1-propanol with hydrogen and palladium.'>!® platinum,'*!5!'¢ or nickel,!”'%1%20 nickel in
alkaline solution (no hydrogen),”! lithium aluminum hydride,? electrolysis at a mercury> or lead*
electrode, and with an unmentioned catalyst.>> Reduction of cinnamyl alcohol to 3-phenyl-1-propanol
has been effected by use of sodium and ethanol,?® sodium amalgam and water,”’*® hydrogen and nickel*
or palladium,?® sodium and ammonia,’' and lithium aluminum hydride.’> Other syntheses have been
brought about by reduction of ethyl a,B-epoxy-p-phenyldihydrocinnamate with sodium and amyl
alcohol;* by reduction of ethyl benzoylacetate with hydrogen and copper chromite;** by reduction of



acetonephenyllactic acid with hydrogen and copper chromite;** by reaction of ethyl alcohol with
sodium benzylate;* by reaction of benzylmagnesium chloride with a mixture of ethylene chlorohydrin
and ethylmagnesium chloride;?” by reaction of trimethylene oxide with phenylmagnesium bromide;*® by
condensation of benzylmagnesium chloride with ethylene oxide;** and by hydrogenolysis of 1-phenyl-
1,3-propanediol over nickel-on-kieselguhr.*’

The reduction of 4-phenyl-m-dioxane to give 3-phenyl-1-propanol, as described here, is based on
the procedure of Beets,*' who used sodium and diisobutylcarbinol. Other substituted m-dioxanes may
also be converted to substituted 3-aryl-1-propanols by the same procedure.** 3-Phenyl-1-propanol also
has been obtained in 85% yield by the reduction of 4-phenyl-m-dioxane over copper chromite catalyst.*
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)
glyceride of cinnamic acid
ethyl dihydrocinnamate
ethyl a,B-epoxy-B-phenyldihydrocinnamate

acetonephenyllactic acid

ethyl alcohol,
ethanol (64-17-5)

sulfuric acid (7664-93-9)
ammonia (7664-41-7)
hydrogen (1333-74-0)

lead (7439-92-1)
mercury (7439-97-6)
platinum (7440-06-4)

butanol,
1-butanol (71-36-3)

nickel (7440-02-0)
toluene (108-88-3)
sodium (13966-32-0)
palladium (7440-05-3)
Ethylene oxide (75-21-8)
benzylmagnesium chloride (6921-34-2)

Phenylmagnesium bromide (100-58-3)



Ethyl cinnamate (103-36-6)
cinnamic acid (621-82-9)
ethylene chlorohydrin (107-07-3)
cinnamaldehyde
Trimethylene oxide (503-30-0)
amyl alcohol (71-41-0)
COPPER CHROMITE
Ethyl benzoylacetate (94-02-0)
cinnamyl alcohol (104-54-1)
lithium aluminum hydride (16853-85-3)
cinnamoy] chloride

3-Phenyl-1-propanol,
1-Propanol, 3-phenyl- (122-97-4)

sodium borohydride (16940-66-2)
sodium benzylate
ethylmagnesium chloride (2386-64-3)
1-phenyl-1,3-propanediol
diisobutylcarbinol (108-82-7)
4-Phenyl-m-dioxane (3141-24-0)
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