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At the heart of central carbon metabolism lies pyruvate, a small keto-acid that is generated from 

glycolysis and used as the carbon source for the construction of lipids, amino acids, gluconeogen-

esis and the citric acid cycle [1]. How did this small organic come to occupy a vital position in 

extant biochemistry? One hypothesis is that pyruvate naturally exhihited the chemistry that fa-

cilited its incorporation into a proto-metabolism. Previous investigations on the chemistry of py-

ruvate have demonstrated its versatility and scenarios for the prebiotic synthesis of pyruvate or 

closely related compounds have also been recently reported [2–7]. The detection of pyruvate and 

related citric acid cycle compounds in carbonaceous chondrites has also provided strong evidence 

for its prebiotic relevance [8].  In attempts to understand the survival of these sensitive compounds 

in uncontrolled meteoritic environments, we have found that pyruvate can serve as a single-source 

reactant and continuously generate even labile compounds such as oxaloacetate.  The production 

of these metabolites appear to result from facile isomerization, hydration, fragmentation, and de-

carboxylation reactions of subsequent pyruvate aldol-type polymers.  Importantly, compounds 

such as oxaloacetate and other (larger) products replenish the starting material as they readily de-

grade to pyruvate. We have searched meteorite samples to find additional evidence of this reaction 

network that took place before the origin of life. Additional results from these studies, proposed 

mechanistic pathways, and implications for prebiotic chemistry will be presented. 
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