Chemistry 216

First Examination
March 11™, 2008

Dr. Andrew Karatjas
(2 hours, 120 points)
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I. One of the more commeon uses of TLC 1s monitoring the progress of a reaction. For
the reaction drawn below, draw in the spots (after development) on the TLC plate
diagrams drawn below. Plate #1: At the start of the reaction. Plate #2: At 30%
completion. Plate #3: When the reaction 1s finished. Each plate should have a lane for
starting material, the reaction mixture, and a co-spot. Show only the spots for starting

material and product (9 points).
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II. Rank the following compounds on the basis on increasing Ry No partial credit will
be given on this question (7 points).
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TIT. Draw and label all of the parts of the setup for a steam distillation (10 points).

IV. For the following esterification reaction, show all work when doing the calculations
(15 points).

O O
OH OH Hz50,4 - O | =
e
MW =122 MW =108

density = 1.045 g/mL MW = 212

a. If 2 44 g of benzoic acid, 6. 20 mL of benzyl alcohol, and 0.5 mL of sulfuric

acid are used, what 15 the limiting reagent?

Sulfuric acid — catalytic

Benzoic acid — 2 44 g/122g/mol = 20 mmol —————— LIMITING REAGENT
Benzyl alcohol — 620 mL * 1.045 g/'ml =648 g/108 g/'mol = 60 mmol

b. What 15 the theoretical vield of this reaction?

002mol * 212 g'mol=424 ¢

c. From this reaction, 2.00 g of product was recovered. What 1s the percent vield
of this reaction?

=200g/424g*100=47%



