Goldschmidt2014 Abstracts 59

Aliphatic Amines from the Murchison
Meteorite

JOSE C. APONTE'**, JASON P. DWORKIN?
AND JAMIE E. ELSILA?

'NASA Postdoctoral Program at NASA Goddard Space Flight
Center, Greenbelt, Maryland 20771, USA
(*correspondence: jose.c.aponte@nasa.gov)

*NASA Goddard Space Flight Center and Goddard Center for
Astrobiology, Greenbelt, Maryland 20771, USA

Carbonaceous chondrites represent some of the most
primitive solid materials formed in the Solar System, therefore,
the analyses of their organic content provide valuable insights
into the chemical inventory for the primordial synthesis of
organic matter [1]. The most thoroughly studied carbonaceous
chondrite with respect to its organic chemistry is the CM2 type
Murchison meteorite. Multiple organic classes have been
identified from this meteorite including amino acids, a few of
which have been found to contain an L-enantiomeric excess
[2]. Furthermore, meteoritic amino acids possess enriched
stable isotopic compositions (D, *C, '*N), which can be used
to unveil their primordial formation mechanisms and histories
[3]. However, the enantiomeric distributions and isotopic ratios
of meteoritic compounds besides amino acids are largely
unknown [4].

Meteoritic aliphatic amines are organic compounds which
may share similar synthetic histories with amino acids. We
developed a novel chromatographic method which allowed us
to invstigate the enantiomeric composition of sec-butylamine,
and to quantify the *C/*C of a suite of twenty other meteoritic
aliphatic amines. We observed that sec-butylamine is racemic
in Murchison, in contrast to isovaline, its structurally
analogous amino acid. We also observed a substantial
enrichment in "*C for amines composed of one and two carbon
atoms, with respect to their structurally analogous amino acids,
but similar 8"°C values for amines composed of three and four
carbon atoms relative to their amino acid analogs. We will
discuss these results and evaluate the different synthetic routes
involved in the formation of amines and amino acids in the
early Solar System, and in the Murchison parent body.
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