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Nomenclature: 
 
1) Give the correct IUPAC names for the following compounds. (6 points) 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
2) Draw the structures that are represented by the following IUPAC names. (4 points) 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

a)

b)

c)

HO

F

OH

O
CH3

Br

(Z)-3-fluoro-2-methoxy-3-penten-1-ol

trans-1-bromo-1-cyclohexyl-4,5-dimethyl-2-heptene

(S)-1-ethenyl-2-cyclohexen-1-ol
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Multiple Choice: 
 
3) Circle the correct response to the question. (2 points each = 10 points) 
 
 a) What would be the organic product of the following reaction?  

 
b) Which of the following conditions would produce the alcohol shown in the reaction? 

 

 
 
 c) Under special reaction conditions, -pinene and -pinene can be in equilibrium (caused to interconvert 

reversibly). Which of the pinene compounds would predominate at equilibrium? 

 
 
 d) Which of the following reactions would produce the alcohol shown? 
 
 
 
 
 
 
 
 
 
 
 
 

a)  H2O, H+ b) NaOH c) PCC

d) 1) CH3MgBr
     2) H+, H2O

e) 1) LiAlH4
  2) H2O, H+

O OH??

a) The ? -isomer will predominate.

b) The -isomer will predominate.

c) The isomers will be equally favored.

d) A third isomer would predominate.

e) None of the above is true.
-pinene -pinene

a) b) c)

d) e) None of the choices

CH3O
- Na+

H3C

BrH3C
H ?

Ph

H3C

Ph

H

Ph =

Ph

H

H
Ph

H2C Ph

H3C

H

Ph

Ph

H3C

Ph

CH3

a) b)

c)
d) All of the choices.

e) None of the choices.

OH

CH3I
1) Mg/Et2O

2) CH3CH2CH2CH2CHO

2) H+/H2O

Br
1) Mg/Et2O

2) CH3CHO

2) H+/H2O

O

NaBH4

CH3OH
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 e) What would be the best name of the following compound? 

 

 

Conceptual Problems: 
   
4) Rank the following alkenes from most stable to least stable. (4 points) 
 

 
 
5) Why are Grignard Reagents generated in solvents like EtOEt rather than a solvent like ethanol?  (2 points) 
 
 

Diethyl ether stabilizes the Grignard reagent by complexing to the magnesium whereas ethanol would 
undergo an Bronsted acid/base reaction which would destroy the Grignard reagent. 

 
 
 
 
 
 
6) For the structures shown below, state whether double bonds are E, Z, cis, trans, or none of the above.  (6 

points) 
 
 

C(CH3)3

a) Cl

Cl

Cl

b) c)Br
Br
Br

Z Z none

4 1 2 3

a) b) c)

d) e)

3-methyl-4-oxohexane (1-ethyl)-diethylether 2-butoxyethane

1-methyl-1-ethoxypropane

O

2-ethoxybutane
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7) For the compounds shown below, calculate the degree of unsaturation. (4 points) 

 
 
 
 
 
 
 
 
 
 
  
8) Show the oxidative stages for the oxidation of methane. (3 points) 

 
 
 
 
 
 
 
 
 
 
 

9) For the compound shown below, indicate the hybridization of the carbons and the approximate bond angles 
between the atoms?  (4 points) 
 

 
 
 
 
 
 
 
 
 
   
 

[O] [O] [O]

[H] [H] [H]CH4

[O]

[H]
C
O

O
H3C OH

O

HH

O

OHH

a) C21H32ClNO b) C10H13FS

Hsat = 2(21) + 2 - 1 + 1 = 44

(44 - 32)/2 = 6 dbe's

Hsat = 2(10) + 2 - 1 = 21

(21 - 13)/2 = 4 dbe's
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Mechanisms: 
 
10) During the course of LiAlH4 reduction of a ketone to an alcohol, an aluminum complex is formed prior to 

hydrolysis by water. Draw the aluminum complex intermediate for the reaction below? (3 points) 
 

 
 
 
 
 
11) Show the mechanism for the following reaction. (8 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

O
1) LiAlH4/Et2O

2) H+/H2O

OH

AlO O
O

O
Li

CH3OH OCH3

H2SO4

O

OH

H+

O H

OH

CH3OH

OCH3

OH

H

HSO4
-
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12) Provide a mechanism for the following transformation. (6 points) 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Reactions: 
 
13)  Fill in the missing reagents or products for the following reaction scheme. (4 points) 
 

 

1) PhMgBr/Et2O

2) H+/H2O

1) CH3CH2CH2MgBr/Ether

2) H+/H2O

OH

OOH

O

CrO3/
H2SO4

H2SO4



OH

H+

OH2

H
H H

+  H2O
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14) Give the products for the reactions shown below. (36 points) 
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Bonus Questions:  
 
 
What is the hybridization of a carbon that is a part of an alkyne bond? (3 points) 
 
 
 
  sp-hybridized 
 
 
 
 
 
Name two of the three rules for adding electrons to atomic orbitals? (3 points) 
 
 
 
 Hund’s Rule 
 Pauli Exclusion Principle 
 Aufbau principle 
 
 
 



 



 


