
CHE 318            Problem Set 7                                                  

 

Problem 1. Not always L.A. mediated Diels-Alder reactions favour “endo” transition states! 

In 2001, Evans reported the total synthesis of (-)-epibatidine (Org. Lett. 2001, 3, 3009). The key 

bond forming reaction is the aza-Diels-Alder reaction shown below. The exo product is highly 

favoured (20:1). Draw the exo product and explain why is the exo-product favoured in this case. 

 

 

 

Problem 2: Try to draw a chair-like TS for the approach of the diene to the dienophile in 

to justify the stereochemistry of the product in this intramolecular Diels-Alder reaction 

(IMDA) (Org. Lett. 2006, 8, 4385). Based on your answer, predict the stereochemical 

outcome of the cycloaddition carried out on with the isomer having opposite 

configuration in the highlighted Me and OR groups. Use 3D representation of the 

molecules. 

 

 

Problem 3: More than one pericyclic reaction is taking place in the next question! 

Toluene, 120 ºC, 

68% 



The following thermally induced two-component coupling was reported in JOC 1999, 

64, 966. Using three-dimensional drawings, provide a mechanism for the transformation 

that accounts for the observed product stereochemistry. Be sure to identify any 

pericyclic process. 

 

 
 

Problem 4: Corey published in 1978 the synthesis of gibberellic acid (JACS 1978, 100, 

8031). Please predict the product of the reaction with the correct diastereoselectivity. 

Use 3D representation of the molecules and the TS to provide a rationale for the desired 

selectivity. Be sure to label all pericyclic processes. 

 
 

Problem 5: The Frontier Molecular Orbitals for cyclopentadiene, acrolein and protonated acrolein  

(proton is the simplest L.A.) are shown below. Comment on the variation of energy levels and orbi- 

tals coefficients and how this might influence the reaction rate and stereoselectivity (draw the second- 

dary orbital interactions to justify your answer)  

 

 
 

Problem 6: In the total synthesis of Streptonigrone (D.L. Boger et al. J. Am. Chem. Soc. 

1993, 115, 10733), Boger uses a Diels-Alder reaction to construct the pyridone ring of 

the molecule. Such ring can be obtained through oxidation of a pyridine ring in A, 

which is obtained from B, the product of the Diels Alder Reaction we are looking for. 



Draw the structure of B and also the structure of the diene and dienophile that you 

would use. 

 


