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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. 



Organic Syntheses, Coll. Vol. 4, p.840 (1963); Vol. 36, p.79 (1956). 

SEBACOIN 
[Cyclodecanone, 2-hydroxy-] 

 
Submitted by Norman L. Allinger1
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1. Procedure 

The apparatus2 consists of a 3-l. three-necked round-bottomed creased flask, with standard ball 
joints and an indented cone-shaped bottom (Note 1), which is heated by means of an electric mantle and 
is equipped with a high-speed stirrer of stainless steel driven by a 10,000 r.p.m. motor (Note 2). One 
side neck is fitted with a bulb-type air-cooled condenser (Note 3), on top of which fits a 1-l. pressure-
equalizing Hershberg dropping funnel (Note 4). The top of the dropping funnel is connected in turn to a 
U-tube containing a 1-cm. head of mercury. The entire apparatus is securely fastened to a sturdy 
support. 

In the flask is placed 900 ml. of xylene (Note 5), and a slow stream of purified nitrogen (Note 6) is 
passed through the system from which the dropping funnel has been temporarily removed. The stirrer is 
run at slow speed, and the solvent is brought to a gentle reflux. The air stream cooling the condenser is 
shut off, the mercury valve is disconnected from the condenser, and a few milliliters of solvent is 
allowed to distil out the top of the condenser (Note 7). The dropping funnel (Note 8), containing a 
solution of 115 g. (0.50 mole) of dimethyl sebacate (Note 9) and 500 ml. of xylene (Note 5) is then 
inserted between the top of the condenser and the mercury valve. The air to the condenser is then turned 
on, and the electric mantle is turned off. The solvent is allowed to cool below its boiling point, and the 
stirrer is gradually brought to a stop. Throughout these operations the nitrogen flow is adjusted to keep 
air out of the system. Through a side neck is then added 50.6 g. (2.20 g. atoms) of crust-free sodium 
metal cut into lumps of convenient size. The side neck is closed, and the stirrer and the heater are turned 
on. The sodium is dispersed by stirring at about 6000–8000 r.p.m. for 10 minutes, and, with continued 
heating and stirring at a rate somewhat slower (to give suitable mixing), the dropwise addition of the 
ester solution is begun at such a rate as to be complete in about 24 hours (Note 10) and (Note 11). 

Heating and stirring are continued for 1 hour after the addition is completed. The stirrer is then 
slowed, heating is stopped, the heater is removed, and the reaction flask is allowed to cool for about 15 
minutes (Note 12). The reaction flask is then cooled in a water bath, and is finally thoroughly cooled in 
an ice bath. A solution of 140 ml. of glacial acetic acid in an equal volume of xylene is then added 
dropwise during about 30 minutes with continued cooling and stirring (Note 13). After addition of 450 
ml. of water, stirring is stopped, the nitrogen is turned off, and the flask is disconnected from the 
apparatus. The two-phase mixture is filtered through a large Büchner funnel with suction to remove a 
small amount of gum, and the filtrate is then poured into a 3-l. separatory funnel. The aqueous phase is 
drawn off, extracted with 100 ml. of xylene, and is discarded. The xylene phases are washed in series 
with 100 ml. of water, and are combined and dried with 10 g. of anhydrous magnesium sulfate. The 
solution is filtered into a 3-l. round-bottomed flask, and the bulk of the xylene is distilled with the aid of 
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an aspirator (Note 14) and (Note 15). The residue is transferred to a smaller flask and is distilled 
through a 2-ft. Vigreux column, the fraction boiling at 134–138°/14 mm. or 124–128°/9 mm. being 
collected as a yellowish liquid weighing 57–63 g. (67–74%). This material solidifies on standing and is 
sufficiently pure for most purposes (Note 16) and (Note 18). For further purification it may be 
crystallized from 150 ml. of pentane by cooling to −10° in an ice-salt bath for several hours. The 
mixture is filtered, and the crystals are washed with 50 ml. of pentane which has been cooled to −80°. 
The pure product thus obtained is a white granular crystalline solid, m.p. 38–39°, weighing 53–56 g. 
(63–66%) (Note 17) and (Note 18). 

2. Notes 

1. A flask having this shape gives the most efficient mixing.2
 

2. A one-fourth-horsepower motor is adequate. A suitable motor is manufactured by Bodine Electric 
Company, Chicago, Illinois. 
3. The use of a water-cooled glass condenser is not recommended since it might accidentally be broken 
and thereby cause water to flow into the flask. A metal water-cooled condenser has also been used and 
is satisfactory. 
4. Adapted from that described in Org. Syntheses, Coll. Vol. 2, 129 (1943). 
5. The xylene used was purified by heating under reflux with sodium overnight and then distilling, b.p. 
137–142°. 
6. Linde high-purity dry nitrogen was used without further treatment. 
7. The fumes may be taken off by attaching an aspirator. This procedure assures removal of all moisture 
from the system. 
8. The funnel is dried before use with a flame and is then closed with a drying tube and allowed to cool. 
9. The ester used was Eastman Kodak Company technical grade shaken with sodium carbonate, dried 
and distilled. The ester boils at 158–160°/11 mm. 
10. The reaction time can be lengthened considerably without effect. If, however, the time is shortened 
appreciably, the yield may be markedly lowered. 
11. Initially the reaction may take on various colors, red, purple, etc., but after a short time a dull gray-
brown color appears, which is gradually replaced by a yellow-brown or olive-drab color. 
12. It is important that the reaction mixture be kept out of contact with the air until it has been acidified. 
13. When sufficient acetic acid has been added, the dark color of the reaction mixture is replaced by a 
white color, and the mixture is often quite thick. More acetic acid is not harmful. 
14. Nitrogen is led through the capillary during the distillations. 
15. The xylene thus recovered is purified (Note 5) and is used in the next preparation. 
16. This material slowly decomposes upon standing. It may be stored for at least several months with 
only slight decomposition if it is kept under nitrogen in the dark and at 0°. The compound appears to be 
stable when pure. 
17. Homologs having a ring containing 10 to 18 carbons have been prepared in an analogous manner in 
yields from 46 to 85%.3 
18. This preparation has also been carried out on a 1.0 mole scale by the checkers, using a 5-l. creased 
flask. Comparable yields are obtainable. 

3. Discussion 

Sebacoin has been prepared by the cyclization of methyl or ethyl sebacate with sodium metal.3,4,5,6,7,8
 

This preparation is referenced from: 

Org. Syn. Coll. Vol. 4, 216  
Org. Syn. Coll. Vol. 4, 218  
Org. Syn. Coll. Vol. 4, 838  
Org. Syn. Coll. Vol. 5, 277  
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Appendix 
Chemical Abstracts Nomenclature (Collective Index Number); 

(Registry Number) 

Sebacoin 

methyl or ethyl sebacate 

acetic acid (64-19-7) 

sodium carbonate (497-19-8) 

nitrogen (7727-37-9) 

sodium (13966-32-0) 

xylene (106-42-3) 

Pentane (109-66-0) 

magnesium sulfate (7487-88-9) 

Cyclodecanone, 2-hydroxy- (96-00-4) 

dimethyl sebacate (106-79-6) 
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