
 

 

A Publication 
of Reliable Methods 
for the Preparation 

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 

Caution! Liquid ammonia should be used only in a well-ventilated hood. 

2-Heptyl-2-cyclohexenone. A 1-L, three-necked, round-bottomed flask is charged with 15.2 g (0.1 
mol) of o-anisic acid (Note 1) and 100 mL of tetrahydrofuran (Note 2). An acetone–dry ice condenser 
and mechanical stirrer are put in place, the flask is immersed in an acetone–dry ice bath, and 400 mL of 
ammonia is distilled in (Note 3), (Note 4). The resulting thick white suspension (the ammonium salt of 
the acid) is stirred mechanically. Sodium, washed sequentially with xylenes and ether, is added in small 
pieces. The suspension dissolves to give a pale yellow solution which, upon introduction of more 
sodium, changes to the characteristic blue color of excess sodium. When the deep blue color persists, a 
mixture of 1-bromoheptane (21.49 g, 0.12 mol) and 1.0 mL (2.4 mmol) of 1,2-dibromoethane is added 
in one portion. The blue color is discharged immediately, leaving a yellow solution. The acetone–dry 
ice bath and the condenser are removed, and the ammonia is allowed to evaporate under a gentle stream 
of nitrogen. 

The residue is diluted with 700 mL of water, and the resulting aqueous solution is washed with three 
40-mL portions of dichloromethane, acidified with cold concentrated HCl, and extracted with five 40-
mL portions of 1,2-dichloroethane. The combined 1,2-dichloroethane extracts are placed in a 500-mL, 
one-necked, round-bottomed flask bearing a reflux condenser; water (50 mL), concentrated HCl (50 
mL), and hydroquinone (300 mg) are added; and the mixture is heated at reflux under a positive 
pressure of nitrogen for 30 min. The mixture is cooled to 25°C, the layers are separated, and the organic 
layer is washed with 60 mL of 0.5 M aqueous sodium bicarbonate solution. The organic phase is dried 
over anhydrous potassium carbonate, concentrated by rotary evaporation at aspirator vacuum, and 
distilled through a 10-cm Vigreux column to yield a center cut, bp 100–104°C (0.02 mm), 9.0–11.5 g 
(46–59%) (Note 5),(Note 6),(Note 7). 

2. Notes 
1. o-Anisic acid was obtained from Aldrich Chemical Company, Inc. 
2. Tetrahydrofuran was dried and made oxygen-free by boiling over sodium/benzophenone ketyl under 
argon, and distilling just before use. 
3. Reduction in refluxing liquid ammonia (−33°C) led to substantial cleavage of the methoxyl group 
with resultant formation of alkylated dihydrobenzoic acid. 
4. Arrangements for cooling or condensing the liquid ammonia over sodium in a preliminary drying 
operation could be made, but were not necessary. The results reported here were achieved by simply 
passing ammonia gas from a cylinder into the cold reaction system through heavy Tygon tubing. 
5. The spectral properties of 2-heptyl-2-cyclohexenone are as follows: IR (CCl4) cm−1: 2920, 2860, 
1670, 1455, 1435, 1370, 1170, 1120, 1095, 905; 1H NMR(CDCl3) δ: 0.85 (br t, 3 H, J = 7), 1.28 (br s, 
10 H), 1.8–2.6 (m, 8 H), 6.70 (br s, 1 H); nD  1.4738. 
6. Before distillation, the crude enone contained substantial amounts of the β,γ-isomer. As an alternative 
to equilibrium on distillation, this mixture could be converted to the α,β-isomer by stirring with 0.1 M
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sodium methoxide in methyl alcohol under nitrogen at 0°C for 2 hr.
7. Professor L. N. Mander has advised us that addition of 1.0 equivalent of potassium t-butoxide prior to 
addition of sodium metal significantly improved the yield of this procedure: Hoole, J. M.; Mander, L. 
N.; Woolias, M. Tetrahedron Lett. 1982, 23, 1095. 

3. Discussion 

Cyclohexenones with 2-alkyl substituents are usually prepared by alkylation of dihydroresorcinol 
followed by enol ether formation, reduction, and hydrolysis.2 A variety of other approaches have been 
employed.3 2 4 5 6 7 8 The procedure outlined here is simple, occurring in essentially one pot, using 
commercially available starting materials. The alkylating agent can equally well be an alkyl iodide or p-
toluenesulfonate ester. A variety of other alkylating agents have been employed using an earlier, 
unoptimized version of this procedure.9 
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Appendix 
Chemical Abstracts Nomenclature (Collective Index Number); 

(Registry Number) 

potassium carbonate (584-08-7) 

HCl (7647-01-0) 

ammonia (7664-41-7) 

methyl alcohol (67-56-1) 

ether (60-29-7) 

hydroquinone (123-31-9) 

sodium bicarbonate (144-55-8) 

1,2-dichloroethane (107-06-2)



nitrogen (7727-37-9) 

sodium methoxide (124-41-4) 

sodium (13966-32-0) 

1,2-dibromoethane (106-93-4) 

dichloromethane (75-09-2) 

1-bromoheptane (629-04-9) 

Tetrahydrofuran (109-99-9) 

Dihydroresorcinol 

argon (7440-37-1) 

2-Heptyl-2-cyclohexenone (87588-68-9) 

dihydrobenzoic acid 

potassium t-butoxide (865-47-4) 

o-ANISIC ACID (579-75-9) 
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