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   Introduction:  Carbonaceous chondrites contain an 
array of  soluble organic compounds including amino 
acids  and sugar derivatives [1, 2]. Many are thought to 
have formed through aqueous phase chemistry in me-
teorite parent bodies. However, the presence of multi-
ple other types of stars at (or before) the birth of the 
solar system [3,4] indicates that sufficient ambient 
radiation was also available for chemical synthesis. 
Could such physical forces have affected molecular 
properties needed for subsequent life? 
  It is established that there are a multitude of indige-
nous chiral meteoritic compounds, i.e., compounds that 
are composed of two non-superposable mirror images 
(enantiomers), analogous to a left and right hand. In 
addition, several individual compounds have been 
shown to possess “enantiomer excesses” - more of one 
enantiomer than the other. Such molecules are im-
portant in contemporary life because biological poly-
mers (proteins, nucleic acids, etc.) are homochiral, i.e., 
their monomers consist exclusively of one of the two 
enantiomers.  In contrast, it has been shown, at least in 
one lab setting, that familiar abiotic syntheses of sig-
nificantly sized RNA polymers do not proceed if the 
monomers are present in racemic (50:50) mixtures due 
to "enantiomeric cross-inhibition" [5]. In general, there 
is a scarcity of prebiotically plausible mechanisms that 
are capable of inducing  enantiomer excesses. There-
fore, there is a need to uncover plausible abiotic mech-
anisms (if any) that could have led to net enantiomer 
enrichments. 
    Two methods have been demonstrated to produce 
small enantiomer excesses in laboratory compounds: 
(1) in the case  of amino acids, circularly polarized UV 
light [6, 7] and (2) in the case of an inorganic (met-
al)/organic complexes, photo-magnetic effects [8]. 
Natural physical forces such as magnetism and radia-
tion were likely significant in shaping the early Solar 
System [9, 10]. We are also attempting to synthesize 
compounds under the influence of magnetic fields and 
radiation [11]. What are the organic synthetic mecha-
nisms involved  in the production of enantiomer ex-
cesses under such forces. This work, with isotopically 
labeled reactants, is an attempt to understand such 
mechanisms.  
    Methods: Reaction mixtures and procedures are 
similar to previously mentioned [11]. Reactants are 
typically placed in magnetic fields of varying 
strengths: up to ~ 0.5T with concurrent irradiation. 

These fields are reversed in attempts to produce oppo-
site enantiomer excesses. Reaction mixtures are then 
prepared for analysis by gas chromatography-mass 
spectrometry (GC-MS) and liquid chromatography-
mass spectrometry (LC-MS). Derivatization of non-
volatile reaction products for GC-MS and GC-MS pa-
rameters are identical to published methods [11]:  Car-
boxylic groups were derivatized to their isopropyl 
(ISP) or ethyl (Et) ester. Hydroxyl groups were deri-
vatized to O-triflouroacetyl (TFA) esters, the GC-MS 
consisted of an Agilent 6890 GC interfaced to a model 
5975 quadrupole mass spectrometer. The GC was fit-
ted with a Varian  Chirasil Dex-CB column (25m x 
0.25). Typical GC injector temperatures are near 200o 

C, initial oven temp., 45o C; heat at 3o C/min to 70o C, 
hold for 30 min - heat at 3o C/min. to 200o C. 

Results:  Figure 1 shows the result of one experi-
ment with opposite magnetic fields (+B and -B). Mass 
spectra (not shown) of the resulting four-carbon com-
pounds, erythrose (D and L) and eyrythronic acid (D 
and L) do indeed show that the position of the 13C label 
corroborates the scheme in Figure 1. Notice that upon 
CH2O addition to carbon #3 this carbon becomes chiral 
(either a “D” or “L”). There is then, at least theoretical-
ly, the possibility of  preferentially increasing the rela-
tive amount of either enantiomer of the new four-
carbon sugar, i.e., creating an enantiomer excess, if the 
CH2O addition occurred under the influence of an 
asymmetric force(s). If repeatable, this may be one 
abiotic mechanism of enantiomer excess production. 
Mass spectra of these and other compounds will be 
shown as well as mass spectra involving other reaction 
pathways. 
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Figure 1. A general scheme illustrating the actual 
laboratory results of formaldehyde addition to a 
three carbon sugar derivative (polyol) in opposite 
magnetic fields: +B = north to south; -B = south to 
north. Both experiment are performed during pho-
tolysis. -B guides formaldehyde (13C) to addition at 
carbon # 1; +B guides addition to carbon # 3. Mass 
spectra (to be shown) confirms the proposed addi-
tions. In the product four-carbon sugars a new chi-
ral center is produced. 
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