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1. Fill in each missing product or reactant in the boxes below. Be sure to indicate stereochemistry for Diels-

Alder reactions (stereochemistry not needed for any other reactions). (20 pts) 

 

 
 

 
 

 

 

 

 



2. Draw the products of the following reaction and describe the relationship between the two products. Be 

as specific as possible in your description of their relationship! (6 pts) 

 

 
 

3.  Fill in each missing reagent or product in the synthetic scheme shown below.  (7 pts) 

 

 



4. Select the best answer for each question below. Put your answers in the boxes provided. (12 pts total) 

The relationship between the two structures below is best described as: 

                                              

A) Identical B) Enantiomers  C) Anomers  D) Diastereomers 

 

      The relationship between the two structures below is best described as: 

                                          

A) Identical B) Enantiomers  C) Anomers  D) Diastereomers 

 

      Which reagent below will achieve the following transformation? 

 

A)                                   B)                                C)                               D) 

          

      Which of the following could act as Michael acceptor? 

     

         A)                                         B)                                        C)                   D) 

 

 
(answer) 

 

 
(answer) 

 

 
(answer) 

 

 
(answer) 
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Amino acid tables are attached as the last two pages of this document. You may tear them off for easier 

reference. 

 

 

 

 

 

 

 

 

 



5. In the box on the left, provide the major form of the following tripeptide of L-amino acids at pH = 7. 

In the box to the right, show how you would calculate the pI of this peptide. (12 pts) 

 

 

 

6. The Fischer projection of D-Altrose is shown below.  Idose is a C4 epimer of Altrose. Use this 

information to draw the missing structure in each box below. (8 pts) 

 

 

 

 



7. In class we learned how to convert glucopyranose into glycosides; glycosylamines can be made in a 

similar fashion, as shown below. In the first box, provide a mechanism for glycosylamine formation. 

Then, provide a BRIEF explanation for why only the anomeric OH is substituted and not the other OH 

groups. (You could refer to your mechanism as part of this explanation.) (12 pt) 

 



8. The bond-line structure of D-Ribose is shown below. Draw the Fischer projection of D-Ribose. Then 

circle the term that correctly classifies D-Ribose. (6 pts) 

 

 

 

 

 

 

9. Rank the following dienes below in terms of the rate of their Diels-Alder reaction with CH2=CH2. (5 pts) 

(1 = fastest Diels-Alder reaction; 3 = slowest) 

 

 

 

 

 

 

Bonus (1 pt all or nothing): We discussed each of these terms at some point during this semester. Mark 

each definition below as true or false. You must get all 3 correct to get the bonus point! 

 

pKa = -log(Ka)  ______                                    pH = -log[H+]   ______                               pI = -log[I-]    ______ 

 



10. Provide a complete synthesis of the following tripeptide starting from the individual L-amino acids: 

Phenylalanine – Leucine – Threonine. You may use abbreviations for reagents and protecting groups, 

where appropriate, but you must draw the full structure of the tripeptide at the end, and you must 

show the full structure of each amino acid at least once. (12 pts) 

 



 

 

 



 

 

 


