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1. (30 points)

A. What is the configuration (R or S) at the carbon indicated by the arrow?

n-Cq3Ha7

0]

C. Which of the two bonds indicated by arrows has the greater rotational barrier? Briefly explain your answer using
fundamental principles.
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D. Which of the two bonds indiciated by arrows is weaker? Briefly explain your answer using fundamental principles.

@]
H2N—<
T =
,'?-C13H2?)I\NH/-\“’NH ;
O

E. Which of the protons indicated by arrows is the least acidic? Briefly explain your answer using fundamental
principles.




1. (21 points) State whether the following statements are true or false. Briefly explain each answer using fundamental

principles, using structures when appropriate.

A_True or False? Molecules 1 and 2 are enantiomers.

Ph
M H
Cl, Me  Ph ©
H: Ao
Me H
Cl
1 2

B. True or False? Compound 1 is more soluble than 2 in the solvent heptane (C7Hqg).

CHs
OH
H—————O0H
OH H
HO————H
H CHa
CHs
1 2

C. True or False? The free energy of formation (AG) of 1 is less than that of 2 and 3. In other words, 1 is more stable

than 2 and 3.
H
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Ill. (36 points) Answer the questions regarding the molecules below.

A. Circle all descriptors that correctly describe the relationship between 1 and 2.

I Stereoisomers

HO. O 2o _\H Conformational isomers
;T )>& Configurational isomers
“'H 0 Enantiomers
OH HO Diastereomers
Structural isomers
1 2 Same molecule
Stereoisomers

Conformational isomers
Configurational isomers
Enantiomers
Diastereomers
Structural isomers
Same molecule

1 P
O\‘::vf H O\“:y’ H
Stereoisomers
iil. —1 ==
H OH H OH Conformational isomers
HO——H HO——H Configurational isomers
H——OH HO——H Enantiomers
H——OH H——OH Diastereomers
AH.OH Structural isomers
2 CH>OH Same molecule



B. Circle all descriptors that correctly describe the relationship between 3 and 4.

I OH

-

Ph

Cl——H
Br——H
CH>CHj5

H0®H
Ph H

4
H Br
H ]
CH,CH3
4

Stereoisomers
Conformational isomers
Configurational isomers

Enantiomers
Diastereomers
Structural isomers
Same molecule

Stereoisomers
Conformational isomers
Configurational isomers

Enantiomers
Diastereomers
Structural isomers
Same molecule

Stereoisomers
Conformational isomers
Configurational isomers

Enantiomers
Diastereomers
Structural isomers
Same molecule



C. Draw the Newman projection looking from C2 towards C3 in the molecule
when it is in the conformation in which the methyl groups are anti-periplanar.

Cl——=H

D. Draw the least stable chair conformation of
(1R, 4S, 55)-4-isopropyl-5-methoxy-3,3-dimethylcyclohexan-1-ol. Be sure to
clearly indicate the absolute stereochemistry and do not draw the enantiomer.




IV. (20 points) Please answer the following questions concerning the molecules
below.

A. Draw the most stable chair conformation of (2R,5R)-2,5-dimethyldioxane.
Be sure to clearly indicate stereochemistry.

L

B. Draw the least stable chair conformation of
(2S,4S)-4-ethyl-2-methyltetrahydropyran. Be sure to clearly indicate sterochemistry.

Et




V. (28 points) Carbanions are negatively charged carbons and contain a pair of
unshared electrons, which means that they are nucleophiles (Nu:). Hence,
carbanions react with (form bonds to) electrophiles (E).

S ) E
Nu: B —=Nu—E “C{/\E@—"T?/

A. Of the 3 carbanions below, which is the most reactive with an electrophile?
Be sure to brleﬂy explain your answer using words ( Hmt} and/or structures.



B. Which product do you expect will be formed in greatest amount when
structure 1 reacts with an electrophile? Briefly explain with words or structures.

R



VI. (15 points) The acidity of a molecule is affected by its structure.

A. Which of the molecules is the strongest acid? Briefly explain your answer
using words and/or structures. Note: the acidic proton in each molecule is the

one bonded to oxygen.

COOH COOH COOH
O Cl



B. The pK, of an amide (1) is ~15. It is ~10?° times more acidic than amines.
Briefly explain why using words and/or structures.

O

N

H™ “NH,
1



