
Problem set #1 

 

Problem 1: 

1.  Give an interpretation for stereochemical outcome of the following transformation. 

 

hint: In the presence of a Lewis acid, reaction of a base with an acid chloride gives an intermediate 

ketene. 

 

2. What class of transformation is involved here? 

3. The syn-product obtained here. What can you change on the substrates or reagents to obtain the 

anti relative configuration? 

 

Problem 2: 

1.  Consider the following molecules: 

 

2.  Which of these are chiral (optically active), and on what type of chirality do they rely? 

3. Assign the proper stereodescriptors to all these molecules. 

  



Problem 3: 

1. What stereochemical outcome can you expect from the following reaction? 

 

2. Is the reaction stereoselective or stereospecific? 

3. What type of interactions are responsible for stereocontrol in this transformation? 

 

Problem 4: 

1. In 1999, the group of Oriyama described the following kinetic resolution of -chiral cyclic 

secondary alcohols. Under the given conditions, what is the maximum conversion of the reaction?  

 

2. Under these conditions, the following rate constants were measured:  

krel(1R,2R) = 0.00588   and   krel(1S,2S) = 1 

What is the selectivity factor for the given substrate? 

3. If the reaction is stopped after 50% conversion, high levels of enantiomeric excesses are obtained 

for both product B and starting material A. Give the structures and absolute configurations of A 

and B. 

4.  What would you change in the reaction to obtain the inverse stereoselectivity with the same 

selectivity factor? 

 

Problem 5: 

1. In 2017, Gandon and co-workers used calcium-based Lewis acids to promote an aza-Piancatelli 

rearrangement. What class of reaction is involved here? 

 



2. With support of mechanistic considerations, give the relative stereochemistry of the cyclized 

product. 

3. What are the stereo-determining steps of the reaction? 

 

Problem 6: 

Starting from alkynes (internal or terminal), propose a route towards the different products with 

the right stereochemistry. 

 

 

Problem 7: 

Give the product of the reaction and explain the stereoselectivity. 

 

 

Problem 8: 

Give the product of the reaction and explain the stereoselectivity. 

 


