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Cholestane (Fig.1) is formed by diagenesis of cholesterol in the geosphere. Cholestane in the
geosphere has four major stereoisomers, and the existence ratios of the stereoisomers are
important indicators to know the environment of the geosphere. In particular, cholestane is used
to evaluate the maturity of petroleum source rocks. However, it is unclear whether the ratios of
stereoisomers are kinetically or thermodynamically governed. In this study, we analyzed the
existence ratios of stereoisomers of cholestane in thermodynamic control by using the density
functional theory. We used the B3LYP-D3(BJ) and M06-2X functionals with the 6-31G** basis
set. The existence ratios of stereoisomers were calculated considering all possible
conformations arising from the five C-C single bonds of the side chain. The calculated
existence ratio of stereoisomers on 20th carbon and that on 14th and 17th carbons are in good
agreement with the limits in the geosphere. Therefore, the existence ratios of stereoisomers in
the geosphere are considered to be thermodynamically governed. We will also show the factors
determining the ratios in the presentation.
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Fig. 1. Structure of cholestane.
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