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Cartesian coordinate of final optimized geometries of systems 1-5

System 1: E=-2483.54730080 a.u.
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System 2: E=-2542.72608523 a.u
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System 3: E=-2585.45706744 a.u.
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System 4: E=-2616.77466126 a.u.
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System 5: E=-2632.70348366 a.u.
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As system 4 has two carboxy groups at 1- and 7-positions, the system 4-(NiO), and 4'-(NiO),4
((NiO)4 connected with carboxy groups at 1- and 7-position, respectively.) were optimized at the
level of B3LYP/6-31G" for nonmetal atoms (LANL2DZ for Mo and Ni). After BSSE correction,
the FEyng decreases in the order: 4-(NiO), (-88.14eV) > 4'-(NiO), (-84.14eV). Therefore, the
system 4-(NiO), is more stable than system 4’-(NiO)j.

Moreover, the FMOs of systems 4-(NiO), and 4'-(NiO), were studied and the results were shown
in Fig. S1. For these two systems, the distributions of a-LUMO, B-HOMO and B-LUMO are
similar to those of isolated dyes. In addition, the a-HOMO in system 4-(NiO), localizes over the
organic groups and (NiO), cluster. The a-HOMO in system 4'-(NiO), localizes over -COOH at 7-
position and (NiO), cluster. The distribution of occupied molecular orbitals and unoccupied
molecular orbitals for system 4-(NiO), are in a straight line. And it may contribute to the

intramolecular charge transfer. So, we selected system 4-(NiO), as a theoretical model system to

study.
o-HOMO  o-LUMO |3-HOMO B-LUMO
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Fig. S1 Isosurfaces of selected frontier orbitals of systems 4-(NiO), and 4’-(NiO),.



