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Question 1 (10 pts.) Give the IUPAC name for the following compound. Be sure to use
cis/trans, E/Z or R/S where appropriate.

OH OMe

\/'\/\/'\ (7S)-methoxyoct-(4E)-en-(3R)-ol

Question 2 (15 pts) Rank the following reactions, A, B and C, in order of INCREASING
exothermicity. Give a BRIEF explanation

2H,
A

55
bk
BeNats

<

lowest highest
exothermicity exothermicity

A and C are conjugated, electrons are lower in energy, the reactants in A and C start lower in
energy, thus less exothermic than B, the diene is more substituted in A compared to C, diene
A is thus more stable, lower in energy, reaction A is least exothermic

Extra Credit Question (5 pts.) this anti-psychotic drug is non-planar to avoid being...............

Resonance Stabilized Aromatic Conjugated
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Question 3 (12 pts) Label the following structures as aromatic, non-aromatic or anti-aromatic,
assume that they are flat.

e @
S

I}l Nox

H aromatic

anti-aromatic

Question 4 (18 pts) For the following structure

A

equal major

a) draw the LUMO ON TOP OF THE MOLECULE
b) give all other reasonable resonance contributors
c) indicate the major resonance contributor(s)

Qestion 5 (8 pts) Give the diene and dienophile that react to give the provided structure in a
Diels-Alder reaction

CN CN
heat

Z

|

CN
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Question 6 ( 32 pts.) For the following reactions, provide the missing REACTANT or
REACTANTS, the REAGENT or the MAJOR REACTION PRODUCT. Indicate

stereochemistry where appropriate.

X
heat
a) -
/
HoN_ 2 CFs ot H,N )
b) + | - ()
~ “CF,
OH o
- 1. Na*H ~
©) 2. EtBr

Br
1. Na* ~O-t-Bu
d) 2. MCPBA
3. MeOH/HCI
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Question 7 (25 pts.) Show how you would make the target componds on the right from the
starting compounds on the left. Show reagents and conditions where appropriate, and the
structures of important intermediate compounds. Do not show any (arrow pushing) mechanisms.

O A
oF
(
l NBS, hv
Br 1. PhMgBr
Q& 2. HyO*
Na+_OH \\\\
~— @/ m @O (%)
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Question 8 (18 pts)
a) Give the curved arrow-pushing to account for the following electrocyclic ring closure

(|3H3 CI;HS
Fc. On® H heat "N
DD 7 VAV
. e \\\‘ .’,/
H — CFs H CFs

b) FOR THE REACTION SHOWN, how many electrons are involved in
the transition state? __ 4

c) For the number of electrons that you counted, would a thermally allowed
reaction proceed via a Hiickel or Mébius transition state? _M&bius for 4, Hiickel for 2 etc

d) For the number of electrons that you counted, would a thermally allowed reaction
proceed via conrotatory or disrotatory ring closure?__conrotatory for 4, dis for 2 etc

e) FOR THE REACTION SHOWN, does the reaction proceed via conrotatory or
disrotatory ring closure? ___disrotatory

f) Is THE PRODUCT OF THE REACTION SHOWN allowed or forbidden? ___Forbidden

Question 9 (17 pts.) Give the curved arrow-pushing and the ALLOWED product of the following
cycloaddition reaction

T
|(ﬁ /\H\C/CHS heat H3C ‘\\\\CHa
o> - S n
7NN .
o:0: HC H 207 YCHy
A B

Draw the HOMO of the reactant H
A

(not on top of the structure)

Draw the LUMO of the reactant B H
(not on top of the structure)
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Question 10 (25 pts.)

a) Give a mechanism for the following reaction that shows how BOTH products are formed

b) Indicate the Lewis acid and base at each step (LA or LB) and whether they are also Bronsted
acids/bases (BA, BB)

c) Draw all reasonable resonance contributors for any intermediates

d) Identify the product that would be formed under kinetically controlled conditions and the
product that would be formed under thermodynamically controlled conditions.

HT/.B.r: LA/BA
LB/BB ot Br
HBr
> +
kinetic Br
© ‘Br thermodynamic
®
©
LA :Br. LB
O _—

b) Draw a SINGLE reaction energy diagram that shows formation of both of the above products,
clearly indicate which curve corresponds to which reaction on your diagram

thermodynamic

Energy

Br

kinetic

o4

Br

f
Y o

reaction coordinate

thermodynamic

¢) Is the thermodynamically controlled product more likely to be formed at high temperature, or a
low temperature. Give a BRIEF explanation

at high temperatures the reactions will be reversible, which will allow the thermodynamically
controlled product to be formed



