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

(1) A carbon-hydrogen bond in ethane (CH3sCH3) is best described a

A) highly polar

B) essentiallynonpolar

C) ionic

D) a multiple bond

E) resonance stabilized

(2) Based on the structure below, what is the value for the H-N-CH3 bond angle?
L
I'L!' H-
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A) 60 degrees

B) 90 degrees

C) 109 degrees

D) 120 degrees

(3) Identify the correct IUPAC name for the structure shown below.

L
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A) 1-tert-butyl-2-chloro-5-bromocycloheptane
B) 5-bromo-1-tert-butyl-2-chlorocycloheptane
C) 1-bromo-4-chloro-5-tertbutylcycloheptane
D) 1-bromo-4-tert-butyl-5-chlorocycloheptane
E) 1-tert-butyl-4-bromo-7-chlorocycloheptane
(4) Rank the following carbocations in order of stability. (The most stable is first.)
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A)I>TI>1I
B) II>1> I
C)II>1>1I
D)I> 11> I
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(5) If a mixture contains 75% of one compound and 25% of its enantiomer, what is the e.e. of the
mixture?

A) 100

B) 75

C) 50

D) 25

E)3

2. Assign the IUPAC names for the following compounds. (each 2%, total 10 %)
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CH- OH OH
Br——H
HO——H
CHoCH;
&) @
CO,H
Cﬂswlf/\ CH,
CHj "co,H
®
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3. Complete the following reactions. (each 2%, total 10%)
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CH3
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Hyl ————H HBr o
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&)
H3CO ,
’ = H CN
NC H
4. Complete the following multiple-step transformation. (each 5%, total 20%)
oy @)

COsH

Br

5. Provide a structure that is consistent with the data below. (5%)
C7H1402

IR (cm™): 2950, 1740

TH NMR (d): 2.3 (2H, q), 1.0 (3H, t), 0.9 (9H, s)

BC NMR (d): 185 (s), 78 (s), 29 (1), 14 (q), 12 ()

6. Rank the following in order of increasing pKa (from lowest to highest pKa). (5%)
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7. Which of the following structures is consistent with the mass spectrum shown below? (5%)
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8. Provide a detailed, stepwise mechanism for the reaction of acetyl chloride with n-propylamine. (5%)
9. Draw the Newman projection of the anti conformation of butane. (5%)

10. Rank the following molecules in order of increasing relative rate of SN1 solvolysis with methanol

and heat (slowest to fastest reacting). (5%)

Cl Br
_f”fﬁh Br ﬂ\\ _,_.-BI' .-" s L
ssisgioNeoNe
( - L == o ( ,.lr
1‘ 7 r K
CHs CHjs CHs CH; H,C Br
1 2 3 | 5

11. Predict the major product of the reaction below and provide a stepwise mechanism which accounts

for its formation. (5%)

CH3(CH2)¢CH20H + HBr —
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12. Consider the possible thermal [4+4] cycloaddition of two molecules of 1,3-butadiene to generate
cycloocta-1,5-diene. Show the HOMO/LUMO interaction which would result, and use this interaction
to predict whether the proposed cycloaddition could occur. (5%)

&

13. Which of the molecules below has the higher boiling point? Briefly explain your choice. (5%)
CH;CH2CH:0H or CH3CH20CH3 '

14. Which of the following terms best describes the pair of compounds shown: enantiomers,

diastereomers, or the same compound? (5%)
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