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A Study of the Experiments of Organic Chemistry for Students (111)
-Oxidation of cyclohexanol with hypochlorous acid-

Nobuaki HayasH*, Keiji ITo*, Yoshimitsu TANAKA*, Shinji MiTsui*

ABSTRACT

The oxidation of alcohols to ketones relates two of the most important functional groups and
therefore is the significant theme in the organic experiments. In the oxidation experiment, chromic acid
have been used since 1940’s, but chromic acid oxidation poses a severe waste disposal problem. In the
latest paper, we reported that potasium permanganate in an acidic medium was available for the oxida-
tion of cyclohexanol into cyclohexanone instead of using sodium dichromate from the point of view such
as saving the expenses and maintenance of environment and safety. We investigate the clean oxidation
method using hypochlorous acid described in Journal of Chemical Education. In this paper, we report
that the oxidation method with hypochlorous acid is the ideal method because no hazardous waste dis-
posal problem, no toxic metal ions, and substantial safety, available generaly to the oxidation of secon-
dary alcohols to ketones in good yields, and can be futhermore applied as the experimental method for
students in the oxidation of cyclohexanol into cyclohexanone.
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Table 1 The oxidation of alcohols with hypochlo-

rous acid
Alcohol Ketone
(mot) (Yield % crude)
Cyclohexanol
(0.15) (98.6)
1-Methyl cyclohexanol
(0.88) 97.7)
3-Phenyl-2-butanol
(0.40) 94.2)
1-Phenyl ethanotl
(0.15) (74.5)
dl-Isopinocampheol
(0.65) (73.9)
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Table2 The conversion as a function of reaction time

Time (min) Cyclohexanol:  Cyclohexanone
0 32% 68%
10 2% 98%
20 trace >98%
30 trace >98%
60 trace >98%
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Cyclohexanone

In a 300 ml four-necked round-bottomed flask fit-
ted with a good mechanical stirrer, a dropping fun-
nel, a reflux condenser, and a thermometer, are
placed 4 ml of glacial acetic acid and 8 ml of
cyclohexanol. Take the 100 ml dropping funnel to the
hood to put in 100 ml of the bleach solution, and
return it to your four-necked flask. Add about 13 mi
of the bleach solution to the reaction mixture and stir
the mixture. Furthermore, addition of the total
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115 ml of bleach should take about 30 min. The
maximum temperature should not exceed 45°C;
40-50°C is fine. After addition is complete, the mix-
ture is stirred for 30 min. If excess oxidant remains,
the blue color of the triiodide-starch complex will
appear. If you get a blue color, add saturated
NaHSOs solution to the reaction mixture and stir.
Add 0.5 mi phenolphthalein indicator solution to the
reaction mixture. Then over a 3-min period add
6M-NaOH (about 10-20 ml) through a short-stem-
med funnel until the solution is neutral. Distill the
reaction mixture using a short-path column;
cyclohexanone and water will codistill. Approxi-
mately 30-40 ml of distillate will have to be collected
to recover all of the product. Add 5 g solid sodium
chloride to the distillate in order to decrease the solu-
bility of cyclohexanone in the aqueous layer. Stir the
mixture until almost all of the salt dissolves. Separate
the organic layers and dry the crude product with
anhydrous magnesium sulfate. Measure the refrac-
tive index, IR spectrum and GLC of the raw material.
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Biic k208, LOBYTHELBbh3, T148
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Table 3 Preparation of Cyclohexanone with
semimicro synthetic methods

Cyclohexanol CHsCOOH NaOC¢ Cyclohexanone

nl (mmof) ol (mof) mé(mmof) mnl(Yield%)
16 (150) 8 (150) 230 (410) 14.50 (93.5)

10 ( 94) 5(83) 144 (260) 7.25(74.8)
547 2544 72130 3.80(784)
3(28 15026 43(C ) 2.25(717.9)
2019 1(18) 30(53% 151 (76.8)
1(94) 05(88) 1527 0.69 (71.2)
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