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D (8 pts)
The following reaction was conducted in lab. Show your work for the calculations below.

OMe OMe
HNO3 O2N
—>
Br H2SO4 Br
Br Br

(1 (2

What is the molecular weight of the starting material (1)?

If 0.25g of the starting material was added to the reaction and 1.1 equivalents of HNO; is necessary,
calculate how many grams of nitric acid would be needed for the reaction.

If 0.25g of the starting material (1) was used in the reaction and it was the limiting reagent, calculate the
theoretical yield.

Using the amount of starting material (1) indicated above and assuming that (1) is the limiting reagent,
0.20g of the product (2) was recovered. Calculate the yield of the reaction.



2) (12 pts)
The following reaction was conducted in lab.
OMe OMe
HNO3 O2N
Br H2S04 Br
Br Br
(1) (2

Impurity (3) was also recovered from the reaction. '"H NMR spectra for both of the compounds (2) and
(3) were obtained but were not labeled. Determine how you would differentiate between the proton

spectra for compounds (2) and (3).
OMe

NO,

Br
Br

@)

Draw the splitting tree for a quartet-triplet with a coupling constant of 6 and 2 respectively. Also provide
the expected ratios for each peak.




3) (12 pts)
The following reaction lead to incomplete transesterification of the diacid (1).
@] 0] 0]
MeOH
HO = OH —_— > HO)W SN + \OJ\/\I(O\

(1) (2) @)

The reaction mixture was neutralized and 2 mL of 1 M NaOH was added. Extraction was conducted
with 2 mL of ether.

Identify layers (ether or aqueous) and indicate where you would expect compound (2) and (3).

Indicate if compounds (2) or (3) would have the largest or smallest R; value if TLC’s were taken with the
following solid phases.

SiO; Cs

2

3

How would you change the solvent system to decrease the R; of compound (3) with SiO; as the solid
phase?



4) (6 pts)

Identify the best technique to purify the product boxed from each mixture.
A = SiO; Column Chromatography

B = Cg Column Chromatography

C =Ion Exchange Chromatography with . Beads
sod
D = Ion Exchange Chromatography with , . Beads
®NH(CHg)

E = Size Exclusion Chromatography
F = Affinity Chromatography

O
OH
Polystyrene Polystyrene

Mw = 300,000 Mw = 30,000




