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CHM 2120 
Midterm #1 

September 29, 2010 
ANSWERS 

 
 
 

 
First Name: _____________________   Last Name: _______________________ 
 
Student Number: ______________________ 
 
Seat Number: ________________ 
 
 
 
Approximate total number of marks: 72 

• The marks are given as a guide and are subject to change. 
• You can write in pen or in pencil. 
• The use of molecular models is permitted but they cannot be shared. 
• The use of calculators or other electronic devices is not permitted.  
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1. Draw the structure of (2R,3S,Z)-2-aminonon-7-en-3-ol. (3 points) 

 
2.  

a. Draw all of the resonance structures of the following compound using 
arrows to show the movement of electrons. (4 points) 

b. Rank the resonance structures. (2 points) 
c. Justify your ranking. (5 points) 
d. Draw the resonance hybrid structure. (2 points) 

  
3.    

a. Draw the mechanism and products for the following reaction. (5 points) 
b. Will the reaction favour the starting materials or the products? (1 point) 
c. Justify your choice in part b. (3 points) 

 
 
 
 

OH

NH2

Correct skeleton!: 1
Configurations of stereocentres!: 1
Alkene Z!: 1

O

O

O

O

O

O

Major                                  Minor                                  Intermediate
- All atoms have               - The C+ lacks                         - All atoms have 
full octets                          an octet                                 full octets

- No charges                                                                  - Two charges

O

O
Hybrid:

!-

!+

!+

a. 
1 pt per resonance structure drawn
1-curved arrows
1-resonance arrow between structures 
b. -1 per error
c. 1 point per correct statement
d. -1 per error
General: -1 per incorrect structure or statement

N
H

Br N H Br

a.
1 pt per curved arrow (2)
1 pt equilibrium arrow
1 pt per final structure (2)

pKa = 10.75
(8 - 12 acceptable), 1 point

pKa = -9
(-4 - -10 acceptable), 1 point

Les reactants are favoured. (1 point)

The reaction favours the side with the 
weakest acid (the protonated amine).
(1 point) -  must make a clear comparison 
of the acids and demonstrate the understanding that the equilibrium
favours the side with the weakest acid

Final mark
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4. Circle the least basic nitrogen atom in the following compound and justify your 
choice. (3 points) 

 
5. Identify the hybridization state for each of the atoms indicated with an arrow. (4 

points) 

 
6. Decide whether each of the following compounds is aromatic, anti-aromatic, or 

non-aromatic and justify your choice (please support your answer with a drawing 
if you are discussing the position of electrons or orbitals in space). (11 points) 

a.   

 
b.   

  
c.  

 Non-aromatic (1 point). The top C is sp3 hybridized. (1 
point) 
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7. Provide a mechanism and the major organic product of each of the following 
reactions. (4 points each = 12 points) 

a.   

 
b.    

 
c.  Please include a Newman projection of the reactive conformation. 

 

1 pt - general mechanism (curved arrows)
1 pt - Correct skeleton of final product
1 pt - Correct Newman projection
1 pt - Correct stereochemistry in final product

Ph

Cl

H NH2

Ph

NaNH2 H
H

PhCl

reactive conformation
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8.  
a. Draw the two elimination products for the following reaction. (2 points) 
b. Circle the major product. (1 point) 

 

 
 

 
9. Propose a synthesis of: 

 

 
  
You can add in any other reagents that you require. You do not have to provide a 
retrosynthesis. (6 points) 
 

 
 
 
 
 
 
 
 
 

ClO
using and in your synthesis

O O

Cl NaOC(CH3)3

(specific ex
of a large, 
strong base, 
1 point)

1. BH3

2. H2O2, NaOH
OH

H2SO4 O

1 pt

1 pt

1 pt
1 pt

O O

(specific ex
of a strong 
acid,1 point)
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10. Draw a mechanism showing the formation of the major product (only) for the 
following reaction: (4 points) 

 
11. Draw a mechanism for the following reaction: (4 points) 

 
Bonus! (3 points) 
Explain the following results. Please draw a mechanism in 3D as part of your answer. 

 

O

Br

H

H
H

Only the red H is antiperiplanar to the Br and
can be removed in an E2 reaction (1 point 
for having removed the proton A.P.P. to the bromine)

Base O
O

O

Br
H

H

H No proton is A.P.P. to the leaving group (1 point) 
and chair flip (change in conformation to the other
chair) is impossible because of the ester group (1 point)

O

O


