la}  Inthe column at the left, for each functional group name write the letter of the
compound in the grid that contains the functional group (10 pts).
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Ik} Foreach of the following acid-hase equilibria, cirele the side of the reaction that
is favored at equilibrium. All lone pairs and formal charges are shown (6 pis).
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Consider the following diagram of potential energy vs. reaction (8 ptsk
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Label the activation energies, E,, for the first and second steps.

What is the sign of AH for the overall reaction, + or - 7 Circle it: + @
How many transition states are in this reaction? E ID i
How many intermediates are in this reaction? (. l'_

Circle the step that has the larger rate constant, k:

AC (T (Swaller E.)

Put a siar * on the transition state of the rate-determining step.

Which of these does the structure of the transition state * most resemble? Circle

it.
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3a)  For each of the following pairs of molecules, state whether they are resonance
struciures, constimtional isomers, conformers, sierepisomers, or identical {6 pts).
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4a)  Draw a Newman projection of the most stable conformation of 3-methylhexane
looking down the C2-C3 bond. Make C-2 the front carbon (3 pts).

db)  Draw the most stable chair conformation of the molecule
shown at right. Draw your chair neatly and following the guidelines  HiC., .~
in class and text. Draw every hydrogen on the cyclohexane ring, You L
do not have to draw the hydrogens on the methyl groups (5 pis), ']f'* CH;
H <7
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4c)  Draw the chair flip of the structure you drew in your answer to 4b, Draw vour
chair neatly and following the guidelines in class and text. Draw every hydrogen on the
cyclohexane ring. You do not have to draw the hydrogens on the methyl groups (5 pts).
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5. Consider the following reaction:

i _ major product |

5a)  Predict the major product of this reaction and draw it in the box above (3 pts),

5b)  Isthe initiation step for this reaction endothermic or exothermic? Cirele it {2 pts):

Exothermic Erht@r — 2 Bpe

5¢c)  Draw the mechanisms for the two propagation steps for this reaction, Show all
bonds, electrons and arrows clearly 1o receive full credit. Show all reactants and products
for each step (10 ps).

First propagation step;
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5d)  Calculate AH for the overall reaction in keal/mole using the following table of
bond dissociation energies, all reported in keal/mol. (5 pts).
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fi. Consider the reaction of ferr-butyl alcohol with hydrogen bromide:

s, OH . Br
X +  HBr = 4 + H,0

Ba)  Draw a mechanism for the rate defermining step only in the above reaction.
Show all bonds, electrons, non-zero formeal charges and arrows clearly o receive full
credit, Show all reactants and products (3 pis).

i . ® + Hz_f-"

6By Draw a potential energy vs. reaction coordinate diagram for the rate determining
siep anly in the above reaction. Diraw the structures and show the relative energies of the
starting material(s) and the productis) for this step (5 pts).
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6c}  Mow consider the reaction of 1-pentanol with hydrogen bromide, shown below.
Write a mechanism for the rave derermining step only for this reaction. Show all bonds,
electrons, non-zero formal charges and amows clearly to receive full eredit. Show all

reactants and products (5 pts).
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7a)  Combining terr-butyl alcohol with sodium bromide and sulfuric acid produces
teri-butyl bromide and water. Propose a mechanism to explain this observation, Show
all bonds, electrons, non-zero formal charges and arrows clearly to receive full credit. (7

pis).
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T} In the presence of molecular bromine (Bry), the following light-promoted reaction

has heen observed:
Hﬂc hy H:LC'\. - HJC =,
e b R r
Lf\;—t:H;., + Bn —— e Y j 5— CHy
= = Br B

A B
Propose a mechanism for the two propagation steps involved in the formation of product
B. Show all bonds, electrons, non-zero formal charges and arrows clearly 1o receive full

credit. Show all reactants and products for each step, and any other structures that will
help rationalize the formation of product B (7 pts).
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