Organosulfur compounds in carbonaceous chondrites:
Implications for organic reaction pathways in the meteorite parent bodies
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Introduction: Sulfur is present as various chemical forms in meteorites. In carbonaceous chondrites, organic
sulfur compounds have been found in addition to elemental sulfur as well as metal sulfides (e.g. troilite) and sulfates
(e.g. gypsum) [1]. Alkylsulfonic acids such as methyl- and ethyl-sulfonic acids were firstly reported from the Mur-
chison meteorite [2]. The deuterium enrichment and mass-independent sulfur isotope signature suggested that the
alkylsulfonic acids may have been an interstellar molecule in origin [3]. Recent high-resolution mass spectral analysis
using (Fourier transform-ion cyclotron resonance/mass spectrometry, FT-ICR/MS) has further identified significantly
diverse organo-sulfur homologous compounds consisting of CHOS and CHNOS in elemental composition from the
various extracts of the Murchison meteorite [4]. However, the chemical structures of the CHOS and CHNOS com-
pounds have not been clarified with respect to their reaction pathways in the extraterrestrial environment. The organic
sulfur compounds are generally observed as a negative ion using electrospray ionization. High performance liquid
chromatography/high resolution mass spectrometry (HPLC/HRMS) is a powerful tool to deconvolute the occurrence
of organic compound mixtures. In the methanol extract of carbonaceous chondrites many CHN compounds were
identified as positive ions using HPLC/HRMS [5], in which homologous series of alkylated pyridines and imidazoles
were predominant. The alkylated N-containing cyclic compounds could be produced from simple aldehyde and am-
monia in the meteorite parent bodies. In this study, we further clarified sulfur-containing compounds in the methanol
extract of carbonaceous chondites.

Sample and Methods: The interior part of the Murchison meteorite (CM2) was powdered using an alumina mortar
and pestle in a clean room. The sample powder was sequentially extracted with hexane, dichloromethane (DCM) and
methanol by sonication. The DCM extract was analyzed by HPLC/HRMS using an amide column (Inertsil Amide, 1.5
mm i.d. x 25 cm) by hydrophilic interaction liquid chromatography coupled with a hybrid quadrupole-Orbitrap MS
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