728 Experimental Organic Chemistry ® Gilbert and Martin

Reactions of Grignard Reagents

A = Preparation of Triphenylmethanol

Purpose To demonstrate the preparation of a tertiary alcohol by the reaction of a
Grignard reagent with an ester.

Review the Safety Alert for Preparation of Grignard Reagents (Sec. 13.2).

MINISCALE PROCEDURE

Preparalion Refer to the online resources 10 answer Pre-Lab Exercises, access
videos, and reac the MSDSs for the chemicals used or produced In this procedure.
Review Sections 2.10, 2.11, 2.13, 2.17, 2.21, 2.22, and 2.29.

Apparatus Glass apparatus from the miniscale experimental procedure of
Section 19.2, separatory funnel, ice-water bath, apparatus for magnetic stirring,
simple distillation, vacuurn fiitration, and flameless heaiing.

Setting Up While the reaction mixture for the preparaticn of phenylmagnesium
bromide (Sec. 19.2) is cocling o rcom temperature, dissolve 1.2 miL of methyl
henzoate in about 5 mL of anfAydrous diethyl ether, and place this solution in the

separatory funnel with the stopcock closed. Cool the reaction flask containing the
phenylmagnesium bromide in the ice-watsr baih.

Reaction Begin the siow, dropwise addition of the solution of methyl benzoate
the stirred solution of phenyimagnesium bromide. This reaction is exothermic, o
you should control the rate of reaction by adjusting the rate of addition and by
cocasionally cooling the reaction flask as needed with the ice-water bath. The ring
of condensate should be allowad to rise no maore than one-third of the way up
the reflux condenser. A white solid may ferm during the reaction, but this is nor-
mal. After the addition is complete and the exothermic reacticn subsides, you may
complete the reaction in cne of two ways. Consult with your instructor to determing
whether you should (1) heat the reaction mixture at refiux for 30 min of (2) stopper
the flask after cooling the contents to room temperature and place it in the hood
until the next laboratory pericd (no refiux required).*

E Waork-Up, Isoiation, and Purification Place about 10 mL of coid 8 M suffuric acid and
\ about 5-10 g of crushed ice in a beaker. If the reaction mixture solidified upon cool-
ing, add a small quantity of solvent-grade diethy! ether to the reaction flask. Pour
the reaction mixture gradually with stirring into the ice-acid mixture. Rinse the round-
bottom fiask with 2-3 mL of solvent-grade disthyl ether and add this wash 0 the
beakar. Continue stirring until the heteroganeous mixture is completely free of undis-

soived solids. It may be necessary to add a smali portion of solvent-grade diethy!
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ether to dissolve all the organic material; the total volume of ether should be about
15-20 mL. Verify that the agusous layer is acidic; if it is not, add cold 6 M sulfuric
acid dropwise until the layer is acidic. If necessary, sequentially add 2- to 3-mL por-
tions of solvent-grade disthyt ether and then water to dissolve all of the sclids.
‘Transfer the entire mixture to a separatory funnel. Shake the funne! vigorously
with venting to relieve pressure; separate the agueous jayer™ Wash the organic
layer sequentially with about 5 mL of 3 M sulfuric acid, two 5-mL portions of safu-
rated aqueous sodium bicarbonate (vent!), and finally with one 5-mL portion of

saturated sodium chloride soiution. Dry the organic layer using several spatula- =
-~ tips full of anhydrous sodium sulfate. Swirl the flask occasionally for a period of

10-15 min to facllitaie drying; add further small portions of anhydrous sodium sul-
fate if the solution remains cloudy.™

Filter or decant the solution into a 50-ml. round-bottom flask and equip the flask
for simple distillation. Remove the diethy! ether by simple distiilation. Alternatively,
use rotary evaporation or other techniques to concentraie the solution, The final
traces of solvent may be removed by attaching the flask to a vacuum source and
gentiy swirling the contents as the vacuum is applied. After the crude solid residue
has dried, determine its melting range, which may be wide.*

Purify the triphenylmethancl by dissolving it in a minimum amount of bailing
oyclohexane (ca. 10 mL/g product). Perform this operation at the hood or use &
funnei that is attached to a vacuum source anc inverted over the flask (Fig. 2.71b).
Once all the material is in solution, evaporate the solvant slowly until small crys-
tals of tripheny!mathanol start to form. Allow the crystallization to continue at room
temperaiure and then in an ice-water bath uniil no more crystais form. Isolate the
product by vacuum filtration and air-dry it.

Analysis Weigh the triphenylmethanol and calculate the percent yield; determine
its melting point. Obtain IR and 1 NMR spectra of your starting materials and
product, and compare them with those of authentic samples (Figs. 8.48, 15.19,
15.20, 15.33, 15.34, 19.2, and 18.3). if possible, analyze your product by GC-MS
to determine if it is contaminated with benzophenone (10).
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|CRO0SCALE PROCEDURE

Preparation Refer 10 the online resources io answer Pre-Lab Exercises, access vid-
eos, and read the MSDSs for the chemicals used or produced in this procedure.
Review Sections 2.10, 2.11, 2.13, 2.17, 2.21, 222, and 2.28.

Apparatus Glass apparatus from the microscale experimental procedure of
Section 18.2, 3-mL conical vial, two screw-cap centrifuge tubes, 1-mL plastic
syringe, Pasteur pipet with 0.5- and 1.0-mlL calibration marks, ice-water bath,
apparatus for magnetic stirring, simple distiitation, vacuum filration, Craig tube
filtration, and flamesless heating.

Setting Up Whils the reaction mixture for the preparation of phenylmagnesium bro-
mide (Sec. 19.2) is cooling to reom temperature, dissolve 120 plL of methyl benzo-
ate in 0.5 mL of anhydrous diethyl ether contained in the 3-mL conical vial, Coo!
the conical vial containing the phenylmagnesium bromide in the ice-water bath.

Reaction Draw the soiution of methyl benzoate into the syringe and recap the
vial. Insert the syringe needle through the rubber septum and begin the siow,
dropwise addition cf the solution of methyl benzoate to the stirred sojution of
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