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2A) Nomenclature (10 pts) Name each of the following compounds according to the [IUPAC rules.
Be sure to indicate stereochemistry, when appropriate. You must show your work for full credit.
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2C) (4 pts) C alculate the degrees of unsaturation (DU or HDI) for the following compound.
Show your work for credit. No work = no credit.
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2D) (6 pts) Identify the configuration (e.g., &, S) for each of the following compounds.
Show your work to receive credit - i.e., show the priority of each group, ete. No work = no credit.
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3A) (10 pis) Given the Newman projections below, sketch an energy diagram showing the relative
energies of the conformers. Start with A at 0" and ul-:arly label vour diagram.
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3B) (5 pts) Draw a Newman projection of the following compound as viewed from the angle indicated.
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3C) (4 pts) For the highlighted proton(s), consider its expected signal in a 'H NMR spectrum.
Describe the expected integration (e.g, |H/2H/3H/etc.), multiplicity/splitting pattern (e.g. s/d/t'e
and approximate chemical shift (& value, you may refer to table on page 6).
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4A) (12 pts) Perform a ring flip on A to draw the other chair conformation (B), and answer questions.
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Which conformer (A, B or neither) 1s favored
at equilibrium? Explain briefly.
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4B) (12 pts)
What is the relationship of the following pairs of compounds?

A) constitutional (structural) isomers
B) enantiomers
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5A) (4 pts) Complete the Fischer projection for compound A.
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5B) (6 pts) Determine whether each of the following compounds is chiral (ycs/no)
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5D) (4 pts) On the following compound, mark all the chiral centers with an asterisk (*) and indicate how
many stereoisomers it has (you do not need to draw them). y s
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5E) (6 pts) How many ;lgnals are expected in the *“C NMR spectrum of the given compound?
Label each carbon atom a/b/c/ete. to indicate any that are equivalent.
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6) (8 pts) Identify the '"H NMR spectrum (1/2/3/4) that corresponds to the given structure, and label the
protons on the structure a/b/c to match the signals in the spectrum. Show your work to justify your
choice (i.¢., why is that spectrum is the best fit?). No work = no credit. C
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I. A) Nomenclature (12 pts) Name the following compounds according to the IUPAC rules. Be sure
to indicate stereochemistry, when appropriate. You must show vour work for full eredit.
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Draw sec-butyl bromide

sel
B) (8 pts) Determine the degrees of unsaturation (DU or HDI) for the following compound
Show vour work for full credit.
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IL. (18 pts)

A) (10 pts) Given the Newman projections below, sketch an energy diagram showing the relative
enf:rgles of the conformers. Start with A at 0" and c]earlj,r lahel your dlagrarn
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(A) C\’ Degrees rotated

B) (8 pts) In the box provided for each equilibrium, indicate which direction (forward, reverse or neither)
is favored and briefly explain why. Ne explain = no eredit.
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ML (22 points)
(5 pts) Shown below is a chair conformation of a substituted cyclohexane (A). Using the chair given
below, draw the other chair conformation (B). (No companson or explanation 1s required.)
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IV. (9 pts) Identify the configuration (¢.g., R. §, E, Z) for cach of the following compounds.
Show your work to receive credit - ie., show the priority of each group, ete. *3
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(4 pts) Complete the Fischer projection for compound A.
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(3 pts) Determunce whether the following compound is chiral (yes'no) and whether
or not it 15 optically active (yes'no).
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(8 pts) Answer the following using the given structure of naturally occurring alanine,
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"3C NMR: Carbons
Type of carbon S(ppm) Type of carbon 5 (ppm)

R=CH, 1030 &
c-0 W08 R-C-OR

RCECR 6590 0 ] bS-183

RC=CR, 10150 '+ O

o
O 110470 R=C=RM

(8 pts) Refer to the given compound to answer the following questions.
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Number of signals in "H NMR: Number of signals
(label protons a/b/clete.) (label carbon atoms 1/2/3/etc.)

> C

in "'C NMR:

Exam 1l
Page 6 of 6
"H NMR
Protons on Carbon
Typeof C-H  G(ppm)
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(Label the protons on the structure a'b/'c'etc.)
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