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Supplementary Information

This document provides a comprehensive overview of the computational analyses conducted on the
imine-based molecular rotary motor. It features graphical representations of energy profiles, spin density
maps, and HOMO-LUMO gaps, all derived from various electronic structure calculations. Additionally, the
Cartesian coordinates of the optimized key geometric structures used in this work are included.
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Methods State Bcone (©) C=N (A) Occen ©)
Neutral 5.10 1.26 71.72
CASSCF/cc-pVTZ Anion 29.77 1.32 41.18
Cation 8.56 1.24 59.52
Neutral 5.36 1.26 72.63
wB97XD/6-311+G(d,p) Anion 29.91 1.33 41.21
Cation 8.43 1.24 59.72
Neutral 6.48 1.26 69.16
CAM-B3LYP/6-311+G(d,p) Anion 29.47 1.32 39.92
Cation 6.87 1.26 65.87
Neutral 6.40 1.26 70.45
M06-2X/6-311+G(d,p) Anion 29.84 1.32 40.65
Cation 7.06 1.26 66.86

Table S1: Comparison of key geometrical parameters for the (M)-cis isomer of the neutral (S) and
charged (Dy) molecules. All geometries presented have been fully optimized, as calculated using various
functionals and basis sets employed in this work.
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Figure S1: Relative energy profiles of the cationic and anionic imine-based molecular rotary motor in the
region near the conical intersections calculated at (a) wB97xD/6-311G+(d,p) (b) CAM-B3LYP/6-311G+(d,p)
and (c) M062X/6-311G+(d,p) level of theories.




Figure S2: The spin density maps of the (a) anionic and (b) cationic molecular motors in the D, spin state.
The Occnc are 29.77° for the anionic molecule and 8.56° for the cationic molecule. The red color indicates
the @-electron and the blue color represents the B-electron.
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Figure S3: HOMO (SOMO) and LUMO energy gaps for the (a) neutral (Sy), (b) anion (D), and (c) cation
(Do) (M)-cis isomer of the imine-based molecular motor (isovalue = 0.05). The geometries are fully
optimized (see Table S1). The energy gaps between the a-HOMO and a-LUMO are 8.96 eV for the neutral
system, 4.87 eV for the anionic system, and 7.63 eV for the cationic system.



Cartesian coordinates of the optimized structures

(M)-cis isomer (neutral_S, state)
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