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A. Nomenclature: (12 points)

Give an acceptable IUPAC name for each of the following compounds. Be sure to indicate the
stereochemistry where appropriate.
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B. Facts: (22 points)
. Place the following carbocations in order of increasing stability. (1=least stable, 3=most stable) (3 pts.)
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. Label the following pair as identical, structural isomers, enantiomers, or diastereomers. (4 pts.)
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. Place the following compounds in order of i mcreaslng acidity. (1=least acidic, 3=most acidic) (3 pts.)
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. Answer the following questions for the molecule shown below and place the answers in the appropriate
oxes. (i) How many different proton types are present in the molecule? (i) What are the theoretically
redicted multiplicities (splitting patterns) of the signals for the protons labeled a, b, ¢ and d? (6 pts.)
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7. Place the following alkenes in order of increasing stability. (1=least stable, 3=most stable) (3 pts.)
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|C. Reactions: (36 points, 4 pts. each)

[’!ease provide the starting material, major product or the reagents in the answer box. Be sure your drawing

ndicates stereochemistry if applicable. Partial credit is awarded only when intermediate products in a multi-
tep reaction are shown below the reaction.
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D. Mechanisms: (10 points)

Provide a clear mechanism to explain the formation of the product shown in the reaction below. Use curved

Errows to indicate “electron flow”. Remember to show only one step at a time. Show all intermediates and
Il formal charges.
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E. Synthesis: (10 Points)

Synthesize the molecule below using any of the following reagents: alcohols, alkanes, alkenes, and/or

Eikynes of two carbons or less, cyclohexane, any inorganic reagents, any oxidizing or reducing agents,
nd any peroxyacids.
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F. Spectroscopy: 10 Points

ﬁarefully examine the five infrared spectra and the compounds below. Place the letter of the compound in
e box beside its spectrum.

0
7 Cu ]
CH3(CH2)3C~ N, O/ " CH3(CH2):C=C—H  CH3(CH2)sC~y

A B Cc D

_ O
CH3(CH2),C=C—(CH,)3CH; CH3(CHy)3NH;, CH3(CH,),C=N /U
E F G H,C

H

4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600

~— T \\&‘-{tﬂhﬁcﬁ\xdﬁ

( C 'ﬂ\i&>

T T T A 'Q? ' -
L RER R 1" S N I S E,mﬁec\ aghr ) '
Gl N o 3209 1,00 (&sumame l‘-ﬁﬂ

4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 £00 600

20 L - 3 '*‘N &Cﬁ"l’ \iC
0] MEREEN &L\Q[ Né ME‘W@W\

I'J: |I..t;.||




P TRV SN S S——

N N

.......

i ————ih i — — P - - T S S| e o
y ]
i ¥ i
o ¢ ’— -re Rt —I— == e e e s T 4 S e e e e oy s g L
: f
i
] i | i
i i i .
-r- = de B
F ' i
1 [ ] | i
] i
. Lo e —,
i B i
¥ ¥
i | |
| 1 ¥ i
h i 1 i
i i i
L 1 i i
1 [l i i
1 ] 1 I
— S — — R —_— — 1 . o . FE——
[ ¥ i
| ] L " i
i i i i ]
SN T — -, N N P — S P e S . e - S — — —
| i i
i i
'
e it . . e e
+

1800

1000

800

I ;—kﬂi\esaz?e&‘u

1 1
|||||||

Q ﬂ‘l() +ID20 theon

o ﬂ\\qgﬁ .ﬂm:g; mw

}

C,
\"‘}‘10

ﬁrc%d\

] ¥ i
i i L
— e - -— e B U e e B _— ] T . T S P E—— s =
i ' i
i i |
4 | | I ¥
S r e e ax
- d [}
i
¥ H
T
r - - - L L
i i
1 | i
5 ¥
. 1 L] L]
- —
i I 11 ]
o L ¥
11 I
i l |
' — SRR SN T N S —— =ae
¥ i
I ]
S — S — S S .
i S T P | SE— - T

EI'E';?}ii;‘;.‘I

1400

1200 1000 800



. BONUS Spectroscopy: 10 Points

A compound with the formula CoH120 exhibits the IR and 'H NMR shown below. Please identify this
compound and draw the structure in the box provided below.
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