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Introduction:  It is generally believed that life 
originated from environmentally supplied organic precursors 

which were somehow organized into self-replicating and 

evolvable systems via some process of environmental selec-

tion [1].  What those compounds were and what their source 

was, centrally important variables in understanding this 

process, remain matters of considerable debate.  Many cru-

cial geochemical aspects with considerable bearing on the 

problem remain only loosely constrained, for example, the 

composition of the primitive atmosphere, the surface tem-

perature and the abundance of dry land surfaces [2].   

Fortunately, despite these uncertainties, several 

bona fide examples of natural abiotic organic chemistry exist 

in the form of the contents of carbonaceous meteorites [3].  

Interestingly, these often bear a striking resemblance in many 

respects to the products of electric discharges acting on re-

duced gas mixtures [4]. 

The coincidence of these two product sets offers 

some hope of understanding the initial mechanisms of abiotic 

chemical synthesis, and understanding this may allow for the 

prediction of other likely organic compounds of high poten-

tial importance for prebiotic chemistry.  Since meteorite 

samples are only available in limited quantities, it would be 

useful to have a good model system with which to explore 

this complex chemistry for novel compounds before attempt-

ing searches in natural samples. 

We report here a simple aqueous synthesis model, 

using precursor compounds which are abundant in comets 

(specifically NH3, HCHO, and HCN).  HCN spontaneously 

polymerizes at alkaline pH to produce a variety of soluble 

species [5] and an insoluble polymer, which has been impli-

cated as the organic component of comets [6] as well as a 

possible component of Titan tholins [7].  A number of amino 

acids have been reported to be produced from the hydrolysis 

of HCN oligomers over the years [5]. The reported amino 

acids vary widely and include several species produced in 

low yield which are difficult to reconcile mechanistically.  

We report here high-resolution LC-MS studies on the prod-

ucts of these reactions as well as a comparison with the com-

pounds identified in carbonaceous meteorites and electric 

discharge experiments.  We find glycine, serine and alanine, 

as well as N-carbamyl-2, 3-diaminosuccinic acid to be un-

equivocally produced.  The inclusion of HCHO in the reac-

tion mixture results in a more complex amino acid product 

mixture.   

These reactions thus produce many of the compounds 

detected in carbonaceous chondrites and electric discharge 

experiments (especially amino acids) in good agreement.  

This model system may help constrain the conditions on 

carbonaceous chondrite parent bodies, and offers a facile 

means of generating analogue mixtures in which others com-

pounds may be searched.   The implications of these results 

for prebiotic chemistry are discussed. 
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