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We studied the intramolecular rotation-dependent low-frequency Raman intensities of
chalcogenoanisole CsHsXCH3 (X =0, S, Se), focusing on the interaction between the benzene ring
and the substituent XCHs. Polarizabilities were obtained from dipoles induced by electric fields,
and the characters of excitation from occupied to virtual orbitals were represented as natural
perturbation orbitals (NPO) using the singular value decomposition (SVD). In the vertical
conformation, the values of the off-diagonal terms of the polarizability derivatives for Op and Ot
were found to be large and contribute to the enhancement of the Raman intensities, and the 6-nt
interactions between the benzene ring and the substituent were visualized using the NPOs that
contributed the most to dc./00s and 0a/0Qt1. The 0z /00B and Oc,/OQt for the planar
conformation were small, resulting in an NPO with a distribution of ¢ orbitals for anisole and «t
orbitals for thioanisole and selenoanisole. In summary, the MOs contributing to the polarizability
derivative were visualized as NPOs, elucidating the enhancement of Raman intensity as an
electronic interaction between the benzene ring and the substituent.
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