Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2022

Supporting Information

Structure, Bonding and Adaptive Aromaticity in Rhenium-oxo
Complexes: A DFT Study

Qingfu Ye and Jun Zhu*

State Key Laboratory of Physical Chemistry of Solid Surfaces and Collaborative Innovation Center of Chemistry for Energy
Materials (iChEM), Fujian Provincial Key Laboratory of Theoretical and Computational Chemistry and Department of
Chemistry, College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China.

*Email: jun.zhu@xmu.edu.cn

S1


mailto:jun.zhu@xmu.edu.cn

Table S1. The n-EDDB comparison of B3LYP and CAM-B3LYP with the def2-TZVP basis set. The a spin and B spin in triplet states are divided
by “//”, (a spin//B spin)

n-EDDB 1-So 2-So 3-So 4-So 1-Tx 2-Ty 3-Tx 4-T;
B3LYP 5.36 5.44 5.65 6.58 1.70//1.19 2.21//1.35 2.03//1.76 3.15//3.56
CAM-B3LYP 5.36 5.44 5.64 6.58 1.70//1.18 2.21//1.35 2.02//1.76 3.15//3.56

Top

Side

Top

Side

1-T, 2-T, 3-T, 4-T,

Fig. S1. The ICSSz; (iso-chemical shielding surfaces) plots, top and side views, isovalue 2. Spaces in green means magnetic shielding, and
blue means magnetic deshielding.
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Fig. S2. The BOD analysis of 3-So, isovalue 0.01 a.u.
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Fig. $3. The BOD analysis of 4-Sy, isovalue 0.01 a.u.
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Fig. S4. The PIO analysis of simplified 18e osmapentalene based on reported geometry structure (Zhu C, et al. Nat. Commun. 2014, 5 (1),
3265), isovalue 0.05 a.u.
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Fig. S5. The PIO analysis of 3-Sy, isovalue 0.05 a.u.
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Fig. S6. The P10 analysis of 4-Sy, isovalue 0.05 a.u.
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Fig. S7. The occupied m-type molecular orbitals of 2 and 3 in the ground state and triplet states, isovalue 0.02 a.u.
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Fig. S8. AICD plots for the HOMO-LUMO of ground states and HSOMO, HSOMO-1 of triplet states of 2 and 3. The key frontier molecular
orbitals in ground states are corresponding to the excitation pattern. The isovalues for MO and AICD are both 0.03 a.u.
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