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Abstract 

Multi-Component Chemistry is a potent tool for the synthesis of highly functionalized hetero-cyclic 

and hetero-acyclic compounds by only one-pot processes, often endowed of biological relevance in 

the context of the Origin of life [1]. Depending on the specific set of experimental conditions, these 

processes can be selective or unselective, affording a limited or, in alternative, a large variety of 

reaction products, respectively. Multi-Component chemistry is the pillar of both Chemomimesis [2] 

and Molecular Darwinism [3]. On the conservation side, Chemomimesis acts by selective and 

reproducible prebiotic processes which are expected to perform as template for biological systems 

[4]. From the variation side, Molecular Darwinism results in the adaptation of the system to changing 

conditions. It has no a priori aim and in the frame of a prebiotic process it is favored by the largest 

variety of reaction products. Thus, Chemiomimesis and Molecular Darwinism are principles acting 

in balanced cooperation in the frame of Systems Chemistry. Is it possible to identify some of the 

geochemical and geophysical principles guiding their evolution towards Life? The hidden ingredient 

in the Urey-Miller experiment [5], and the main role played by meteorites and different energy 

sources in the prebiotic synthesis of PNA’s building blocks [6, 7] are telling examples of the balance 

between these two principles, possibly opening up the clarification of some relevant mechanisms 

and interactions operative at the borderline between prebiotic Chemistry and rudimental pre-Biology. 
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