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More than 30 polycyclic aromatic hydrocarbons have been identified in
solvent extracts of the Murchison meteorite by gas chromatography - mass spec-
trometry. Ten of these compounds have been previously identified by other
investigators (1,2). Nine heterocyclic compounds have also been identified in
this study, including two sulfur-containing, two nitrogen-containing and five
oxygen-containing aromatic hydrocarbons. Structural isomers of several alkyl-
ated aromatic hydrocarbons, including methylpyrene and methylphenanthrene,
were chromatographically separated, thus allowing calculation of the amount
of alkyl substituted compounds in the solvent extracts. The ratio of odd-
carbon number to even-carbon number was found to be approximately 0.1. The
aromatic compounds identified in the Murchison meteorite are qualtitatively
and quantitatively similar to those formed by pyrolysis of methane (3) and
isoprene (4). Based on the pyrolysis data and data from the analysis of the
solvent extracts, a temperature of 1000°C is suggested for the formation of
polycyclic aromatic hydrocarbons in the solar nebula or premeteoritic body.
This value is within the range of temperatures at which chondrules were
formed (1800-2000°K) (5,6), and those at which chemical and isotopic equili-
bria ceased (380-400°K) (7,8). It is also suggested that some of the hetero-
cyclic compounds extracted from the Murchison meteorite were formed by inter-
action of many of the nitrogen, oxygen, or sulfur-containing aliphatics found
in interstellar space with other simple organic compounds in the presence of
the inorganic components of the meteorite.
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