
	



	



Question 3 For each reaction
1) Provide the missing reagents/conditions or major organic products as appropriate
2) State whether the OVERALL reaction is Addition, Elimination, Substitution or Rearrangement
3) Briefly explain whether the a solution of the product would be optically active or not
4) Pay attention to stereochemistry including racemic mixtures unless specified

b)

a)
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Question 4.  Provide the missing reactants for the following Diels-Alder reaction.
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Δ

1) draw the arrow-pushing that describes formation of the PROVIDED product
2) How many electrons are involved in the reaction?
3) FOR THE PROVIDED PRODUCT (which may or may not be allowed), would 
the ring closing be disrotatory or conrotatory?
4) FOR THE PROVIDED PRODUCT (which may or may not be allowed), would 
the transition state be Hückel or Möbius?
5) Is PROVIDED PRODUCT allowed or forbidden and why?

Question 5.  The purpose of this question is to determine whether the provided product is allowed 
or forbidden

Question 6) For the following ion, draw all reasonable resonance contributors, draw an 
"actual" structure that includes partial bonds and partial charges (use δ to indicate partial 
charges), and draw the HOMO and LUMOs on TOP of the provided structures

HOMO
and

resonance

LUMO

Question 7.  Show how you would synthesize the target compond on the right from the 
starting compound on the left.  Show reagents and conditions, and the structures of important 
intermediate compounds.  Do not show any (arrow pushing) mechanisms.
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Question 7.  Show how you would synthesize the target componds on the right from the starting 
compounds on the left.  Show reagents and conditions, and the structures of important 
intermediate compounds.  Do not show any (arrow pushing) mechanisms.
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Question 7 (20 pts.)
a) Give the curved arrow-pushing and the ALLOWED product of the following cycloaddition. 
State whether the product is achiral, a mso compound, a pure enntiomer or a racemic mixture

A B

b) Draw the HOMO for reactant A and the LUMO for reactant B on top of the structures below, 
understanding that it may not be possible to get the geometry of the orbitals with respect to the 
structures exactly correct because the structures have to be drawn flat on the paper

HOMO LUMO

c) does the allowed reaction proceed suprafacial/suprafacial or suprafacial/antarafacial?

H3CO
CN

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

START OF PRACTICE TEST #3

OH

OEt

O

HCl cat.

OH OHO

Question 2.   Give a complete curved arrow pushing mechanism, and...
1) Indicate the Lewis acid/Lewis base (LA, LB) at each step as appropriate, and whether they are 
also Brønsted acids/bases (LA/BA, LB,BB)
2) GIVE THE NUMBER OF STEPS IN YOUR MECHANISM
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Br CH3OH H3CO
OCH3

Question 7. a) Give a full curved-arrow pushing mechanism for formation of both products of 
the provided reaction. One of these products would be formed preferentially under conditions 
of kinetic control, the other preferentially under conditions of thermodynamic control, indicate 
which is which. Indicate the Lewis acid and base at each step and whether they are also 
Bronsted acids/bases.

b) Give a reaction energy diagram for both reactions in the SAME DIAGRAM

heat

c) Give a brief explanation of how temperature is related to kinetic and thermodynamic control

+A B
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Question 8) Rank the following reactions, A, B and C, in order of INCREASING 
exothermicity. Give a BRIEF explanation

2 H2
A

B
2 H2

C

lowest
exothermicity

highest
exothermicity

< <

2 H2

Δ

Question 9) The structure below undergoes an electrocyclic ring opening reaction 
(remember, D means deuterium, an isotope of hydrogen that is often used as a 
labelled hydrogen atom)

a) give the curved arrow-pushing that accounts for product formation
b) draw the product, paying special attention to relative stereochemistry of any substituents
c) give the NUMBER of electrons involved in the reaction
d) state whether the allowed reaction proceeds via a Huckel or a Mobius transition state
e) state whether the allowed reaction proceeds via a conrotatory or a disrotatory ring closing

D

D

heat

CN
(±)

Question 10.  Provide the missing reactants for the following Diels-Alder reaction.

	



Question 11. One equivalent of H-Cl will preferentially protonate one of the nitrogens in 
imidazole (shown below) and not the other. Give the major product pf the reaction shown 
below and give a brief explanation for your choice of product
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1 Equiv. H-Cl

Question 12) Provide a detailed (arrow pushing) mechanisms for the following 
transformations. draw all important resonance structures. For each intermolecular step, 
identify the Lewis acid and base (LA/LB) as appropriate, and whether they are also Bronsted 
acids/bases (BA/BB), give the number of steps in your mechanism (hint BOTH SN1 and SN2 
can occur at allylic carbon atoms)

conc. HBrO Ph
heat OH + Ph

Br

OH

Ph
O

Ph

Question 13.  Show how you would synthesize the target compond on the right from the starting 
compound on the left.  Show reagents and conditions, and the structures of important intermediate 
compounds.  Do not show any (arrow pushing) mechanisms.

	


