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1. Multiple-Choice Questions (each 2%, total 10 %)

(1) Consider the equilibrium shown below. When one looks at the equilibrium where X = CHz and the one

where X = CH(CHz)z, how do the values of the equilibrium constants (Ks) compare?
X

7 — v

A) The Ks are equal.
B) The K where X = CHa is greater.
C) The K where X = CH(CHs)2 is greater. .
D) The Ks differ only slightly and are both less than 1.
(2) When (R)-butan-2-ol is treated with TsCl in pyridine, the product formed is
A) a single enantiomer

B) a racemic mixture
C) a mixture of diastereomers
D) an achial compound
E) none of the above
(3) Which of the following compounds would contain characteristic IR stretches at 3300 and 2200 em'?
A) CH3CH,CHO
B) CH;CH=CHCH,OH
C) (CH3):CHCN
D) CH;CH2CH.C=CH
E) CH3C=CCH2CHs
(4) Which of the following compounds is the most reactive dienophile in a Diels-Alder reaction with 1,3-
butadiene?
A) CH;=CHOCH3
B) CH=CHCHO
C) CH;CH=CHCH;
D) (CH3)2C=CHz
E) CH2=CI'IZ
(5) Which of the following structures, if flat, would be classified as antiaromatic?
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2. Assign the IUPAC names for the following compounds. (each 2%, total 10 %)
1 2) 3
0 ( (3) o

Br O CHCH,
L7 ccHs), (CHQ,_CH—(IL.—I\[I—"CH, HO/\>Q/

@ : ()
XK‘V\OH @/\ o/\@

3. Complete the following reactions. (each 2%, total 10%)

1 2 CHy

(1) we — 2 Na J NH; ‘

=, CHy _

% CN EtOH

H [|
(3) @
1. CH,COH OH H;S0,
—_—
CH heat

2.H,0*

Q)
2 9 NaBH,,
ot —
HOCH 5

4. Complete the following multiple-step transformation. (each 5%, total 20%)
o - it - @ OH
O == O O
01

(3) benzene - 3-bromoethylbenzene (©)

H—C—o
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5. Draw the structure of the major product which results when the diene shown is treated with HBr at
—80 °C and 40 °C, respectively. (5%)

CHj

CHj

6. Draw the pi molecular orbitals of 1.3.5-hexatrienc and benzene. (5%)
7. Draw the Fischer projection of (2R,4R)-2,4-dibromopentane. (5%)
8. Draw the mechanism of the hydrolysis of acid chlorides. (5%)

9, Predict the mechanisms and all possible products of the following reaction. (5-%)

. CHj heat N
. CH;0H

10. Provide a detailed, stepwise mechanism for the reaction of benzene with Brz and FeBrs. Make sure
to include the activating reaction between Brz and FeBrs in your mechanism. (5%)

11. Draw the most stable conformation of trans-1,2-dimethylcyclohexane. (5%)

12. Propose fragmentations to account for the peaks m/z = 59, 73, and 107 in the Mass Spectrometry of
the ether below. (5%)
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13. How do you synthesize the ether below using a Williamson Ether synthesis? (5%)
0/"\.//;'

}\/\

14, Which of the structures shown below is consistent with the *C NMR (off resonance splitting for
each peak is shown as a table within the figure) and 'H NMR spectra? (formula = CsHOBY) (5%)

i=g 1 = multiplet

z=d 2 =multiplet

3=d = 3 = multiplat

4=d 2 4 =triplet

5=t 5 = triptat

=1 & =quintet

7=t 4
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