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PROBLEM 37  

[SUPPL Problem 37 # 1] 

 

In Perspective 

Very many natural products with potential or real pharmaceutical applications possess 

complex molecular structures. Although their synthesis has been achieved in advanced 

research laboratories by long sequences involving many steps, these procedures are 

exceedingly expensive, killing any medicinal application at a large scale. Extraction 

from natural sources has been employed for centuries but purification from thousands of 

other components and standardization of active materials have pestered botanical 

pharmacists and government regulation agencies from the beginning.  

  

Several alternatives have been developed, including root, tissue and cell cultures, 

identification of genes involved in the control and synthesis in cells, insertion of these 

genes in yeasts and other microorganisms destined to fermentation on a large scale,  and 

several others exploiting one way or another the natural system. 

 

 However, chemical synthesis holds promise. A distinctive advantage is that 

some bioactive compounds can be synthesized in the lab through short sequences thanks 

to multi component reactions like the one this problem portrays. Synthesis gives access 

to create large libraries of derivatives and homologs for bio-testing in advanced 

biomolecular systems not requiring living laboratory animals but after potent activities 

have been attained. 

  

 Additionally, remarkable bioactivities of complex natural compounds have been 

reproduced in materials containing only part of the scaffold. As a result, synthetic 

designs are much more accessible at a reduced cost. 
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 The work of Professor Kieping Zhu at the Institut de Chimie de Substances 

Naturelles in Gif-Sur-Yvette, near Paris, France, pursues MCR technology in this novel 

conceptual framework.  Comparison of target 4 (in your TAPSOC Scheme 37.1) with 

camptothecine I and mappicine ketone II (Figure SP37.1 below), reveals common 

features in rings C and D with potential for the construction of ring D.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE SP37.1.1 

Other pyrrolopyridines similar to 4 have aroused interest in distinct areas of 

research as drugs affecting the central nervous system (CNS), anti-diabetics and 

herbicides, offering many opportunities. The bioactivity of these materials can be 

potentiated enormously by adding up or removing substituents, a goal only attainable 

through good synthetic and mechanistic planning and, why not, a dose of good luck.  

Mind that this is a case of molecular modification controlled simply by workup 

conditions! 

 


