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Note: this ESI is about the details of applying MS-2DT method to treat the oxygenate and the

transition state containing H-bonds.

We testified the applicability of MS-2DT method for methyl butanoate (MB) and one of
its transition state (MB-TS2). For MB molecule, it has five torsions including two terminal methyl
groups. Therefore, only three torsions (as shown in Figure S1) are considered to generate the initial
conformer space. A standard MS-T treatment generates 27 initial structures, and the MS-2DT
treatment also generates 27 initial structures. Although the same number of initial structures, the
distinguished structures located by MS-T method is 18 (including the mirror structures), while the

distinguished structures located by MS-2DT is 14.
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For the transition state, it has 7 torsions and two of them are terminal methyl groups. Therefore,

the number of initial structures generated by MS-T calculation is 3°=243, while the number of
initial structures generated by MS-2DT is C: -3% =90. Clearly, a lot of computational efforts can

be saved for the initial conformer search. The MS-T method locates 58 distinguished conformers,

the MS-2DT method locates 26 distinguished conformers.

Table S1 listed the entropies of MB and MB-TS2 calculated by MS-T and MS-2DT
methods. We can see that the MS-2DT can predicts entropies of complex systems with comparable
accuracy to MS-T method. Besides, the MB-TS2 containing H-bond is difficult to be treated by

conventional 1D-HR method, however, it’s can be well treated by MS-2DT method. In this sense,

we believe the MS-2DT method is applicable to complicated systems.

Figure S1. The torsions of methyl butanoate and one of its transition state

Table S1. Entropies of MB and MB-TS2 calculated by MS-T and MS-2DT methods (unit in cal-mol'1-K-").

T(K MB MB-TS2

) MS-T MS-2DT MS-T MS-2DT
298 94.093 95.913 102.555 101.551
200 82.717 84.906 88.908 87.626
250 88.754 90.746 95.988 94.82
300 94.309 96.122 102.828 101.83
350 99.564 101.22 109.623 108.776
400 104.611 106.13 116.342 115.575
450 109.492 110.889 122.857 122.102
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