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1 Vertical Excitation Energies

Vertical excitation energies were calculated by using TDDFT with the hybrid B3LYP functional

[1, 2] and the range-separated CAM-B3LYP functional [3] as well as DFT/MRCI [4] with

the hybrid BHLYP functional. [5] The 6-31+G* [6] and TZVP [7] basis sets were employed.

The calculations were carried out with the following programs: TDDFT, GAUSSIAN09; [8]

DFT/MRCI, TURBOMOLE5.7. [9] Table 1 lists the calculated vertical excitation energies.

Table 1: Vertical Excitation Energy (eV) to the S1(1ππ∗) State of 2.
OM2/MRCI B3LYPa CAM-B3LYPa DFT/MRCIb RI-CC2c Exp.d

S1 2.76 2.62 2.82 2.63 2.68 2.57
a6-311++G** basis set, B3LYP/6-31+G* optimized structure; b BHLYP functional and TZVP
basis set; cSee Reference [10]; dFrom gas-phase absorption spectrum of tetramethylated 2. [11]
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Figure 1: OM2/MRCI optimized ground-state isomers of 2. Structures I and II correspond to
S0-MIN and S0-SPT, respectively.
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Table 2: OM2/MRCI Computed Relative Energies (kcal/mol) of Different Isomers of 2

isomer I II III IV V VI VII VIII

relative energy 0.0 12.6 29.3 13.8 13.3 14.1 26.5 48.4

2 Ground-State Isomers

Eight minimum-energy structures of 2 on the S0 surface were located at the OM2/MRCI level.

These isomers can be interconverted either through hydrogen transfers (tautomers) or double-

bond isomerizations. Their structures are shown in Fig. 1, and their relative energies are given

in Table 2.

3 Optimized Structures

The appendix (see below) contains the Cartesian coordinates of all structures optimized at the

OM2/MRCI, B3LYP, MP2, and RI-CC2 levels.
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