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PROBLEM 14  

[SUPPL Problem 14 # 1] 

 

In Perspective 

Several plant compounds of pharmaceutical interest include stereogenic carbons. This is 

sensible from the evolutionary standpoint because:  

 

1.- Chirality houses chemical information. Frequently R and S,  (+) and (-) enantiomeric 

pairs behave differently depending on the receptor capacity to distinguish these 

structures. This is the result of enzymes and other proteins, chiral macromolecules 

themselves, in cell receptors and bioreactors within cells. Multiple chirality in a given 

compound may serve as an encoded messenger with a specific memorandum to be 

interpreted in a single manner, Intraspecies communicacion is largely based on this 

principle of chirality information content. 

 

2.- Human and bacterial receptors of industrial pharmaceuticals operate on the same 

principle except that these compounds are tuned to impinge on a specific biosystem to 

stimulate, inhibit or destroy it. To fulfill this end, the compound needs to be recognized 

first, and chirality plays a central role in molecular recognition. 

 

 In compliance, modern organic synthesis of natural products and compound libraries 

seeking to enhance their bioactive properties emphasize increasingly sophisticated 

reagents and catalysts for a sharp definition of S and R chiral centers in their targets. 

 

 L-Proline, a protein aminoacid responsible for ‘bents’ in the secondary structure 

of the peptide chain in proteins, has been introduced as a useful asymmetric 

organocatalyst for a variety of reactions including, SN2, aldol condensation, Mannich, 

Michael, Baylis-Hillman, Diels-Alder, -alkylation, oxidation and other reactions.  
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This versatility is enhanced by several modifications in its structure. The basic 

chemistry underlying the catalytic powers of L- or D-proline is the complementary 

pincer-like difunctional array of R-NH2 and COOH anchored in a rigid cyclopentyl 

scaffold. Its synthetic exploitation (Figure SP14.1.1) can be reversed to free the proline 

nucleus for another catalytic cycle. 

 

 

 

 

 

 

 

 

FIGURE SP14.1.1 

 

 

 

Whilst studying systematically the scope of L-proline use in asymmetric 

induction of the rarely investigated intramolecular version of the Baylis-Hillman 

reaction (Scheme 14.1 in your APSOC is obviously one), prof. Bor-Cherng Hong and 

coworkers at the National Chung Cheng University in Taiwan, discovered two 

important features: 

 

1) Enantiomeric excess (ee) and yield were strongly contingent on solvent (DMF 

and MeCN gave best results, but Et2O, THF or MeOH were of no use).  

 

2) Addition of a co-catalyst (imidazole) reversed the orientation of the target 

alcohol.  

 

Your job is not only to devise a reasonable mechanism but accounting for these 

peculiars would do more good than harm. 

 

 


