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1. Give the major product of the following reactions. (each 4 point) 
1) 2)

3) 4)

5) 6)

7) 8)

9) 10)

N
H

O

1. LiAlH4

2. H2O

1. Br2, hv

2. NaOEt,

O NaOCH3

CH3OH

CO2CH3

CH2CHCl2 NaNH2

(2 equiv) O

O

Cl

Cl

H

H AlCl3
+2

KMnO4

H3O+, heat CH3

1. NBS/

3. ethylene oxide 
4. H+

/peroxide
2. Mg/Et2O

N
H

+ C6H5N N

CO2H
1. SOCl2
2. 2CH3NH2  

 
 
2. List the following compounds in order of decreasing acidity. (6%) 

 

     

N N
H

NH

N
H

N

N
H

N
H N

H HH H

A B C D E F  
3. Which compound undergoes an SN1 reaction more rapidly? Why? (6%) 
 

               

O OBr Br
or

 

4. Which is a more stable intermediate in each pair? (6%) 
(1)

OH

H NO2

CH3

H NO2

or

(2)
NO2

HO Cl

NO2

or Cl

OH
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5. Give two different ways to prepare the following compound by the Diels-Alder reaction. Explain which 

method is preferred.  (6%) 
 

O

O  
 

6. Indicate whether each of the following pairs of compounds are identical or are enantiomers, diastereomers, 
or constitutional isomers. (12%) 

 

H3CH2C

CH=CH2

CH3H

CH2CH3

H
CH=CH2

CH3and

HO
CH3

H
H Cl

CH3

H
CH3

OH
Cl H

CH3

and

HH
ClCl

and ClH
HCl

H
CH2OH

CH3
CH2CH3

H3C
CH2CH3

H
CH2OH

and

CH3

Cl

CH3

Cl
and

(1)

(3)

(5)

(2)

(4)

(6) Br
CH3

HO
H

H3CH2C

CH(CH3)2

CH(CH3)2
H

HO
H3CH2C

Br

CH3
and

 
 
7. Propose a mechanism for the following reaction: (8%) 
   

          OH

H2SO4

 
   
 
 
8. Draw a stepwise mechanism for the following intramolecular reaction. (8%) 

C C CH3

OH HCO2H

H2O

O

 

 
9. Using the given starting materials and any necessary reagents to synthesis the following compound? (8 %) 
 

      

CH3(CH2)10C OH
O

H3C(H2C)11 SO3Na

a detergent

(1)

(2) CH3 CH2COOH

 
 


