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594 Experimental Organic Chemistry ® Gilbert and Martin

MINISCALE PROCEDURE ‘

Preparation Refer to the online resources tc answer Pra-Lab Exercises, access vid-
eos, and read the MSDSs for the chemicals used cor produced in this procedure.
Review Sections 2.9, 2.11, 2,13, 2.21, 2.22, and 2.29.

Apparatus A 25-mL round-bottom flask, separatory funne!, apparatus for heating
under reflux, magnetic stirring, simple distillation, and fiameless heating.

Setting Up Place 0.5 g of cyciodedecanol, 1.2 mL of acetone, and 0.4 mL of glacial
acetic acid in the round-bottom flask. Equip the flask with a stirbar, and set up the
apparatus for heating under reflux.

Oxidation Stir the mixture and warm it to approximately 48 °C; maintain this
temperature within £5 °C throughout the course of the reaction. You may wish
to monitor the temperature by suspending a thermometer through the top of
the condenser using a copoer wirs to hoid the thermometer in place. Using a
Pasteur pipet, add 4.5 mL of commercial bleach (ca. 5.3% scdium hypochlo-
rite} dropwise to the stirred mixture through the top of the condenser over a
period of about 0.5 h. Upon completing the addition, stop stirring and heat-
ing the mixture so the layers may separate. Using a Pasteur pipet, remove a
small portion of the agueous iayer, and place a drop or two of this soluticn
on a dampened piece of starchfiodide test paper to determine whether suf-
ficient hypochlorite has been added. The indicator paper immediately turns
blue-biack in color if sufficient bleach has been added. If this color does not
develop, add an additionai 0.4 mL of bleach to the reaction mixture. Stir the
resulting mixture with heating for 2-3 min and repeat the test for excess hypo-
chiorite. Add additional 0.4-mL portions of bleach until a positive test for oxi-
dant is observed. Then stir the reacticn mixture with heating for an additional
10 min and retest for hypochiorite. If the test is negative, add a final 0.4 mL of
nieach. Whether this last test is positive or negative, stir the mixture with heat-
ing for 10 min more to complsts the reaction.

Work-Up Allow the reaction mixture to cool to room temperaturs, and transfer it
to a separatory funnel using a Pasteur pipet. Rinse the round-bottom flagk with
5 mil. of diethyl ether, and use a filter-tip pipet to transfer this wash to the sepa-
ratory funnei. Shake the two-phase mixture, and separate the layers. Exiract
the agueous layer with an additional 5-mL portion of diethyl ether, and add this
extract to the original one. Wash the combined organic extracts with 5 mL of
saturated sodium bicarbenate. Before shaking this mixture, swirl the unstop-
pered funnel until the avolution of carbon dioxide ceases. Shake the mixture,
venting the funnel frequently to relieve any pressure that might develop. Wash
the organic solution sequentially with 5-mL portions of saturated agueous
sodium bisulfite and saturated aqueous sodium chloride. Transfer the organic
solution o an Erlenmeyer flask, and dry it over several spatula-tips full of anhy-
drous sodium sulfate.* Swirl the flask occasionally for a period of 10-15 min to
facilitate drying; add furtner small portions of anhydrous sodium sulfate if the
solution does not becoma ciear.
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\solation and Puritication Using a fiter-tip pipet, transfer the crec stnereal SoRRICH
to a tared 25-mL round-bottom fiask, and squip it for simple ergnon. BEmCve TE
diethyl ether by simple distillation. Alternatively, use rotary avaporaion o o=

{\ technigues to concenirate the solution. The final traces of SoReET May De remENVED
\\ by attaching the fiask to a vacuum sourcs and gently swirhg T COFEES =i

Eﬁ vacuum is app\ied.* The oil that is initially formed after removal of e Sohe s
‘ should soiidity. Recrystallize the cyclododecanone from aguesss mehano:.

Analysis Weigh the flask and calculate the yield of sci:2 ~yzlododecanons
Determine the melting point of the product. Prepars =< SEemiCArDEZOTE
(mp 218-219 °C) or oxime (Mp 131-132 °C) according & the procedurss given
in Section 16.2C. If necessary, recrystallize the derivatves Tom memans:
some other appropriate sojvent. Obtain IR and 'H NMR spectra of your =
ing material and product, and compare them with those of autheniic sampiEs
(Figs. 16.1-16.4}.

WRAPPING IT UP

Flush all aqueous solutions down the drain. Spread the sodium sulfate on a fTray 1 the
hood to evaporate residual solvent from it, and then put the used drying agent m
the nonhazardous solid waste container, Place the digthyl ether recovered by distilla-
tion in the container for nonhalogenated organic solvents.

T

EXERCISES

1. Prove that no net oxidation occurs at the carbon atoms in fhe transformations
of Equations 16.10 and 16.11 by comparing the oxidation numbers for carbon In
the reactants and products.

2. Consider the oxidation of cyclododecanol (1) to cyclododecanone (2) nsing
hypochlorous acid to answer the following questions.

a. What is the oxidation number of the carbon atom ‘nearing the zicohol func-
tional group in 17

b. What is the oxidation number of this carbon attr n2?

c. 'Whatis reduced in this reaction, and to what is 2 —oduced?

d. Suggestareagent other than bleach that would oadize 3 o =

Write the chemical structure of a side-product that might be formed &F the
e-halogenation of 2. ;

5. Would it be possible to convert cyclododecanone 2y to cv:ﬂioca?_nﬂ ay?
1f so, what type of reaction would this be and what reagent{s) might ¥O= use?

4. Why is glacial acetic acid used in this reaction?

5. What is the function of sodium bisulfite in the procedure for isolating

cyclododecanone?
Refer 1o the oniine resgurces for 6. Would cyclododecanone be expected fo give a positive icdotorm test
Chapter 25 10 answer Question B. (Sec. 25.7E)? Explain.
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