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1. Experimental Section

1.1 General

All reagents and starting materials were obtained from commercial suppliers and used without
further purification unless otherwise noted. Anhydrous toluene and THF were distilled from
sodium-benzophenone immediately prior to use. Anhydrous dichloromethane (DCM) was distilled
from CaH.. All reaction conditions dealing with air- and moisture sensitive compounds were
carried out in a dry reaction vessel under an Argon atmosphere. 9-(3,5-di-tert-butylphenyl)-10-
(3,6-dibromo-9-methoxy-9H-fluoren-9-yl)anthracene (1)* and 3,6-bis(4-tert-butylphenyl)-9H-
fluoren-9-one? were prepared according to the literatures. The *H NMR and *C NMR spectra were
recorded in solution of CDCIz or CD2Cl, on Bruker DPX 300, DPX 400 or DRX 500 NMR
spectrometers. All chemical shifts are quoted in ppm, relative to tetramethylsilane, using the
residual solvent peak as a reference standard. The following abbreviations were used to explain
the multiplicities: s = singlet, d = doublet, m = multiplet. Atmospheric Pressure Chemical
lonization Mass Spectrometry (APCI MS) measurements were performed on a Finnigan TSQ 7000
triple stage quadrupole mass spectrometer. EI mass spectra were recorded on Agilent5975C
DIP/MS mass spectrometer. UV-vis-NIR absorption spectra was recorded on a Shimadzu UV-
1700/UV-3600 spectrophotometer. Cyclic voltammetry measurements were performed in dry
DCM on a CHI 620C electrochemical analyzer with a three-electrode cell, using 0.1 M BusNPFe
as supporting electrolyte, AgCI/Ag as reference electrode, gold disk as working electrode, Pt wire
as counter electrode, and scan rate at 50 mV/s. The potential was externally calibrated against the
ferrocene/ferrocenium couple. Spectroelectrochemical measurements were conducted by using a
commercially available spectrochemical cell with platinum as working electrode and the potential

was controlled by an Autolab Potentiostat.

Continuous wave X-band ESR spectra were obtained with a JEOL (FA200) spectrometer
using a variable temperature liquid nitrogen cryostat. The variable temperature ESR data of FR-

G1 was fitted by equation (1) based on a linear trimer model:
The spin Hamiltonian can be written as:

H =-2J(S1S2 + S2S3)
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Then the energies
E(St,S13,524) = -J[St(St+1) - S13(S13 + 1)]
where St=S1+ S + S3; S13 = S1 + Ss.

Using the energies deduced from the above to the Van Vleck's equation,® the product of the
ESR signal intensity and temperature can be expressed as:

aNB?g? 3/2exp(2]/kgT)+ 15exp(3]/kgT)+ 3/2

I'T= 3kp 2exp(2]/kgT)+ 4exp(3]/kgT)+ 2

1)

where, -2J is correlated to the excitation energy from the doublet ground state to the lowest

quartet excited state (AEp-q)

The variable temperature ESR data of FR-G2 was fitted by equation (2) based on a

pentanuclear model:

(4)
O

(2) (5)
The spin Hamiltonian can be written as:
H = -2J(S1S3 + S2S3 + S354 + S3Ss)
Then the energies
Ei=E(S1,S9) = -J[Sr(St+1) - S{S* + 1)]
where St= Sy + Sz + S+ S4 + S5; S =81+ S2 + S4 + Ss;
and J is the energy gap between the quartet ground state to the lowest doublet excited state.

Using the energies deduced from the above to the Van Vleck's equation,® the product of the

ESR signal intensity and temperature can be expressed as:
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Mg=S
aNﬁzgz Z?=12M§=_§T Mszexp(_Ei/kBT)

I'T= kp Y-, (2Sr+1)exp(~E/kpT)

)

The femtosecond time-resolved transient absorption (fs-TA) spectrometer consists of an
optical parametric amplifier (OPA; Palitra, Quantronix) pumped by a Ti: sapphire regenerative
amplifier system (Integra-C, Quantronix) operating at 1 kHz repetition rate and an optical detection
system. The generated OPA pulses have a pulse width of ~ 100 fs and an average power of 1 mW
in the range of 280-2700 nm, which are used as pump pulses. White light continuum (WLC) probe
pulses were generated using a sapphire window (3 mm thick) by focusing a small portion of the
fundamental 800 nm pulses, which was picked off by a quartz plate before entering the OPA. The
time delay between pump and probe beams was carefully controlled by making the pump beam
travel along a variable optical delay (ILS250, Newport). Intensities of the spectrally dispersed
WLC probe pulses are monitored by a High Speed Spectrometer (Ultrafast Systems) for both
visible and near-infrared measurements. To obtain the time-resolved transient absorption
difference signal (AA) at a specific time, the pump pulses were chopped at 500 Hz and absorption
spectra intensities were saved alternately with or without pump pulse. Typically, 4000 pulses
excite the samples to obtain the fs-TA spectra at each delay time. The polarization angle between
pump and probe beam was set at the magic angle (54.7°) using a Glan-laser polarizer with a half-
wave retarder in order to prevent polarization-dependent signals. Cross-correlation fwhm in pump-
probe experiments was less than 200 fs and chirp of WLC probe pulses was measured to be 800 fs
in the 400-800 nm region. To minimize chirp, all reflection optics in the probe beam path and a
quartz cell of 2 mm path length were used. After fs-TA experiments, the absorption spectra of all
compounds were carefully examined to detect if there were artifacts due to degradation and photo-
oxidation of samples. The three-dimensional data sets of AA versus time and wavelength were
subjected to singular value decomposition and global fitting to obtain the kinetic time constants

and their associated spectra using Surface Xplorer software (Ultrafast Systems).

The two-photon absorption spectrum was measured in the NIR region using the open-aperture
Z-scan method with 130 fs pulses from an optical parametric amplifier (Light Conversion,
TOPAS) operating at a repetition rate of 1 kHz generated from a Ti: sapphire regenerative
amplifier system (Spectra-Physics, Hurricane). After passing through a 10 cm focal length lens,

the laser beam was focused and passed through a 1 mm quartz cell. Since the position of the sample
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cell could be controlled along the laser beam direction (z axis) using the motor controlled delay
stage, the local power density within the sample cell could be simply controlled under constant
laser intensity. The transmitted laser beam from the sample cell was then detected by the same
photodiode as used for reference monitoring. The on-axis peak intensity of the incident pulses at
the focal point, lo, ranged from 40 to 60 GW cm™. For a Gaussian beam profile, the nonlinear
absorption coefficient can be obtained by curve fitting of the observed open-aperture traces T(z)

with the following equation:

Pl (1—e™ )
20,[1+(2/z,)°]

T(z)=1

where ao is the linear absorption coefficient, | is the sample length, and zOis the diffraction length
of the incident beam. After the nonlinear absorption coefficient has been obtained, the TPA cross
section ¢®of one solute molecule (in units of GM, where 1 GM = 10"%° cm* s photon™ molecule”

1y can be determined by using the following relationship:

10°6N d

3
/ hv

Where Na is the Avogadro constant, d is the concentration of the compound in solution, h is the

Planck constant, and v is the frequency of the incident laser beam.

1.2 Synthetic procedures and characterization data
3,3",6,6""-Tetrakis(4-tert-butylphenyl)-9'-(10-(3,5-di-tert-butylphenyl)anthracen-9-yl)-9'-
methoxy-9H,9'H,9""H-[9,3":6",9"'-terfluorene]-9,9""-diol (2)

Under argon atmosphere, a solution of compound 1 (1.0 g, 1.40 mmol) in dry THF (100 mL) was
cooled to -78 °C and then n-BuLi (1.6 M in n-hexane, 1.9 mL, 3.08 mmol) was added slowly. The
solution was stirred at -78 °C for 1 h and then 3,6-bis(4-tert-butylphenyl)-9H-fluoren-9-one (1.6
g, 3.5 mmol) was added, the mixture was slowly warmed to room temperature and stirred
overnight. The reaction was quenched by water, the mostly THF was removed and extracted by
DCM for three times. The combined organic solution was washed with sodium chloride solution
and dried over anhydrous sodium sulfate. After removal of the solvent, the residue was purified

by flash column chromatography (silica gel, Hexane/DCM/EA = 40:10:1), white solid alcohol
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intermediate compound 2 was obtained in 41% vyield (830 mg). *H NMR (300 MHz, CD,Cl>, §
ppm): 9.55 (d, 1H, J =9.2 Hz), 8.14 (s, 2H), 8.01 (s, 4H), 7.69-7.59 (m, 10H), 7.58-7.48 (m, 14H),
7.46-7.43 (m, 5H), 7.42-7.28 (m, 2H), 7.24-7.21 (m, 4H), 7.15-7.12 (m, 2H), 7.06-6.99 (m, 2H),
6.75-6.70(m, 1H), 1.38-1.36(s, 54H). *C NMR (75 MHz, CD2Cly, 5 ppm): 151.28, 151.15, 150.11,
150.04, 148.35, 145.31, 142.86, 141.19, 140.79, 140.68, 138.43, 132.65, 132.09, 131.65, 130.67,
129.00, 128.02, 127.24, 126.54, 126.29, 126.11, 125.95, 125.38, 124.55, 124.36, 123.56, 121.50,
119.31, 118.34,91.57,83.90, 51.08, 35.33, 34.94, 31.75, 31.56. HRMS (ESI, m/z): [M+Na]" calcd.
for C10sH104NaOs: m/z = 1471.7878; found, 1471.7912.

Synthesis of FR-G1

Under argon atmosphere, compound 2 (100 mg, 0.072 mmol) was dissolved in a solution of dry
DCM (20 mL), then SnCl, (137 mg, 0.72 mmol) was added. The mixture was stirred at room the
temperature overnight. The solvent was removed under reduced pressure at room temperature.
Then the residue was purified by flash column chromatography (silica gel, DCM/Hexane = 1:20).
Purple solid FR-G1 was obtained in 57% yield (57 mg). The 'H NMR spectra at variable
temperature was significantly broadened due to its paramagnetic nature. MALDI-TOF Mass: m/z
1384.1, calc. 1384.8. HRMS (APCI, m/z): [(M+H)*] calcd for Cio7H100, 1384.7820; found,
1384.7821 (Fig. S2). The purity was further confirmed by HPLC (Fig. S4).

3,3",6,6"-Tetrabromo-9'-(10-(3,5-di-tert-butylphenyl)anthracen-9-yl)-9,9',9""-trimethoxy-
9H,9'H,9""H-9,3":6",9"'-terfluorene (3)

Under argon atmosphere, a solution of compound 1 (5.0 g, 6.9 mmol) in dry THF (350 mL) was
cooled to -78 °C and then n-BuLi (1.6 M in n-hexane, 9.5 mL, 15.2 mmol) was added slowly. The
solution was stirred at -78 °C for 1 h and then 3,6-dibromo-9H-fluoren-9-one (5.1 g, 15.2 mmol)
was added, the mixture was slowly warmed to room temperature and stirred overnight. The
reaction was quenched by water, the mostly THF was removed and extracted by DCM for three
times. The combined organic solution was washed with sodium chloride solution and dried over
anhydrous sodium sulfate. After removal of the solvent, the residue was purified by flash column
chromatography (silica gel, Hexane/DCM/EA = 40:10:1), and pale yellow solid alcohol
intermediate compound of 3 was obtained. It was used directly for next step. Then intermediate

alcohol (2 g, 1.6mmol) was dissolved in dry THF (50 mL) under argon atmosphere, sodium
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hydride (60% oil suspension, 140 mg, 3.5 mmol) was added into the system at 0 °C, and the mixture
was stirred for overnight at room temperature under argon. The reaction was quenched by water,
the mostly THF was removed and extracted by DCM for three times. The combined organic
solution was washed with sodium chloride solution and dried over anhydrous sodium sulfate. After
removal of the solvent, the residue was purified by flash column chromatography (silica gel,
Hexane/DCM/EA = 40:10:1), pale yellow solid 3 was obtained in 23% yield over two steps (1.98
g). 'H NMR (300 MHz, CDCl,, & ppm): 9.51 (d, 1H, J = 9.2 Hz), 8.00 (d, 2H, J = 1.4 Hz), 7.87
(d, 4H,J = 1.6 Hz), 7.68 (d, 1H, J = 8.0 Hz), 7.59 (t, 1H, J = 1.8 Hz), 7.52-7.42 (m, 6H), 7.35-7.27
(m, 1H), 7.27-7.19 (m, 6H), 7.15 (d, 2H, J = 8.0 Hz), 7.07-6.99 (m, 1H), 6.96-6.85 (m, 3H), 6.66-
6.61 (m, 1H), 2.99 (s, 6H), 2.87 (s, 3H), 1.37 (s, 18H). 3C NMR (75 MHz, CD,Cly, § ppm): 151.17,
148.52, 146.61, 146.49, 144.16, 142.39, 142.22, 141.04, 140.75, 138.68, 132.29, 131.64, 130.64,
128.85, 128.14, 127.86, 127.41, 126.41, 126.09, 126.04, 125.91, 124.45, 124.24, 123.92, 123.86,
123.46, 121.54, 118.31, 91.46, 89.04, 51.78, 51.10, 35.34, 31.76. HRMS (ESI, m/z): [M+Na]*
calcd. for C7oH=s6BrsNaOs: m/z = 1283.0885; found, 1283.0887.

Precursor of FR-G2 (compound 4)

Under argon atmosphere, a solution of compound 3 (5.0 g, 4.0 mmol) in dry THF (500 mL) was
cooled to -78 °C and then n-BuLi (1.6 M in n-hexane, 15 mL, 24.0 mmol) was added slowly. The
solution was stirred at -78 °C for 2 h and then 3,6-bis(4-tert-butylphenyl)-9H-fluoren-9-one (14 g,
32.0 mmol) was added, the mixture was keep at -78 °C for 8 hours then slowly warmed to room
temperature and stirred overnight. The reaction was quenched by water, the mostly THF was
removed and extracted by DCM for three times. The combined organic solution was washed with
sodium chloride solution and dried over anhydrous sodium sulfate. After removal of the solvent,
the residue was purified by flash column chromatography (silica gel, Hexane/DCM/EA = 20:10:1),
the crude product of 4 as a pale yellow solid alcohol was obtained. The crude product was further
purified by recycling preparative GPC to give the pure compound 4 in 8% yield (872 mg). The
low yield is due to the loss of sample during the isolation. *tH NMR (400 MHz, CD,Cl>, & ppm):
9.52 (d, 2H, J = 8.5 Hz), 8.55 (d, 0.5H, J = 7.6 Hz), 8.27-7.94 (m, 43.5H), 7.82 (d, 2H, J = 8.1 Hz),
7.70-7.58 (m, 58H), 7.55-7.49 (m, 76H), 7.47-7.38 (m, 24H), 7.34-7.30 (m, 5H), 7.25-7.23 (m,
22H), 7.16 (d, 2H, J=9.1 Hz), 7.11 (d, 4H, J = 8.0 Hz), 6.99-6.84 (m, 12H), 6.68-6.55 (m, 2.5H),

6.24 (d, 0.5H, J = 7.6 Hz), 2.99 (s, 18H), 2.85 (s, 6H), 2.78 (s, 3H), 2.65 (br s, 12H). 13C NMR (75
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MHz, CD2Cl,, 6 ppm): 151.21, 151.08, 150.90, 149.93, 148.03, 146.78, 146.72, 145.30, 142.74,
141.81, 141.72, 141.05, 140.65, 138.80, 138.36, 132.85, 131.98, 131.56, 130.59, 129.08, 128.89,
127.93, 127.22, 126.27, 125.96, 125.78, 125.46, 124.48, 124.22, 123.52, 122.65, 121.42, 119.23,
118.61,117.88, 91.42, 89.13, 83.81, 51.70, 50.96, 50.32, 35.45, 35.33, 34.91, 31.79, 31.71, 31.57.
HRMS (APCI, m/z): [M]" calcd. for C202H18807: m/z = 2725.4350; found, 2725.4403.

Synthesis of FR-G2

Under argon atmosphere, compound 4 (100 mg, 0.037 mmol) was dissolved in a solution of dry
DCM (20 mL), then SnCl, (139 mg, 0.73 mmol) was added. The mixture was stirred at room the
temperature overnight. The solvent was removed under reduced pressure at room temperature.
Then the residue was purified by flash column chromatography (silica gel, DCM/Hexane = 1:20).
Purple solid FR-G2 was obtained in 40% yield (38 mg). The *H NMR spectra at variable
temperature was significantly broadened due to its paramagnetic nature. MALDI-TOF Mass: m/z
2564.7, calc. 2564.4. HRMS (MALDI, m/z): [(M+H)*] calcd for Cig99H176, 2565.3767; found,
2565.3889 (Fig. S3). The purity was further confirmed by HPLC (Fig. S5).
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2. Additional spectra data
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Fig. S1 Absorption spectra of FR-G1 (a) and FR-G2 (c) in DCM recorded at different time when

exposure to the ambient air and light conditions, and plots of the absorbance (A) of FR-G1 (b) at

534 nm and FR-G2 (d) at 532 nm with time.
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Fig. S4 Representative HPLC curve of compound FR-GL1. Inertsil C8-3 column (5um, 4.6 X 250
mm ), CHsCN/THF = 30/70 as eluent, flow rate 1 mL min%, and detection wavelength is 533 nm.
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Fig. S5 Representative HPLC curve of compound FR-G2. Inertsil C8-3 column (5 pum, 4.6 X 250
mm ), CHsCN/THF = 50/50 as eluent, flow rate 1 mL min~%, and detection wavelength is 533 nm.
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Fig. S6 Hyperfine coupling constants (in Gauss) used for the ESR simulation of FR-G1 and FR-
G2 in Fig.s 4alc.
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. S7 VT ESR spectra of the compounds FR-G1 (a) and FR-G2 (b) in solid.
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Fig. S8 Z-scan curves of FR-G1 and FR-G2 recorded in DCM. Z-scan curves measured by
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3. Electronic structure calculations

Molecular geometries of FR-G1 and FR-G2 have been obtained at the UB3LYP/6-31G(d,p) level
with Gaussian 09 package* utilizing a high performance computing cluster facility of NUS. The
radical nature of the electronic ground state and transition energies to higher states were calculated
using the restricted active space spin flip method (RAS-SF) and the 6-31G(d) basis set with Q-
Chem 4.3 package.® RAS-SF calculations for FR-G1 (FR-G2) were performed with a 5 (9)
electrons in 5 (9) orbitals in the RAS2 subspace, and with all occupied and virtual orbitals within
+0.55 (£0.30) Hartrees below and above the RAS2 orbital space for the RAS1 and RAS3
subspaces, respectively. RAS-SF wave functions were obtained from the ROHF quartet and octet

for FR-G1 and FR-G2, respectively. The radical character degree of the ground state singlet was

Ny = (L-abs(l-n,))
estimated by the number of unpaired electrons (Nu) according to equation: i :

where {n;} are the natural occupation numbers from the one-particle density matrix.® Spin densities
were obtained at the DFT level (UB3LYP) and with the 6-31G(d) basis set.
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Fig. S12 Calculated (RAS-SF/6-31G*) excitation energies from the ground state and the higher
energy excited states of FR-G1 and FR-G2.
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Table S1. Calculated relative vertical excitation energies of FR-G1 for different spin states, and
the number of unpaired electron (Nu) and electronic occupancy of SONOs at the doublet ground
state.

state  multiplicity E, kcal/mol Nu n(SONO-1) n(SONO) n(SONO+1)

Do doublet 0.00 1.82 1.63 1.00 0.37
D1 doublet 5.26 2.08 1.48 1.00 0.51
D2 doublet 6225 282 132 0.98 0.69
Ds doublet 62.75 3.67 1.18 0.98 0.82
D4 doublet 68.87 3.22 1.26 1.17 0.82
Q1 quartet 8.19 3.08 1.00 1.00 1.00
Q2 quartet 60.52 3.66 1.04 1.00 0.97
Qs quartet 7191 456 1.01 0.99 0.95
Q4 quartet 7237 421 116 1.00 0.83
S1 sextet 75.35 5.00 1.00 1.00 1.00

Do state mainly corresponds to configuration indicated in the molecular orbital diagram (Fig. 2a).
D, state corresponds to single electron excitations from Do within the SOMO-1, SOMO and
SOMO+1 space. Q1 state corresponds to the single electron occupation of SOMO-1, SOMO and
SOMO+1 space. Higher doublet and quartet states involve excitations from the HOMOAa
(anthracene) and/or to the LUMOA (anthracene).
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Table S2. Calculated relative vertical excitation energies of FR-G2 for different spin states.

state  multiplicity E, kcal/mol

Qo quartet 0.00
Q1 quartet 6.04
Q2 quartet 6.09
Qs quartet 6.11
D doublet 0.78
D2 doublet 2.47
D3 doublet 2.65
D4 doublet 2.77
Ds doublet 6.32
Ds doublet 6.53
01 octet 58.18

Qo mainly corresponds to the single electron occupation of SOMO-1, SOMO and SOMO+1. D,
mainly corresponds to the single electron occupation of SOMO-1, SOMO and SOMO+1 (like Qo).
D2, D3 and D4 are obtained as single electron excitations from Dy state involving orbitals from
SOMO-2 to SOMO+2. Q1, Q2 and Qs are obtained as single electron excitations from D; state
involving orbitals from SOMO-2 to SOMO+2. Ds, D are single excitations from Dz, Dz and D4
configurations involving the entire set of SOMOs.

Table S3. Calculated number of unpaired electron (Nu) and electronic occupancy of SONOs at the
quartet ground state of FR-G2.

state Nu  nsono-3 Nsono-2 NsoNo-1 Nsono Nsono+1 NsoNo+2 NsoNo+3
Qo 523 150 1.42 1.00 1.00 1.00 0.58 0.50
Q1 550  1.43 1.24 1.10 1.00 0.89 0.76 0.57
Q2 5.68  1.37 1.22 1.10 1.00 0.90 0.78 0.63
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Qs 5.59 1.41 1.26 1.06 1.00 0.93 0.74 0.59

D1 4.71 1.64 1.42 1.12 1.00 0.88 0.58 0.36
D2 4.32 1.62 1.54 1.22 1.00 0.78 0.46 0.38
Ds 438 1.60 1.52 1.22 1.00 0.78 0.48 0.40
D4 490 147 1.37 1.24 1.00 0.75 0.63 0.53
Ds 508 161 1.37 1.01 0.99 0.99 0.63 0.39
Ds 556 143 1.22 1.10 1.00 0.90 0.78 0.56
01 9.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Table S4. Equilibrium enthalpy (kcal/mol), entropy (cal/mol), and Gibbs (kcal/mol) free
(kcal/mol) energy differences between double and quartet states (D-Q) of FR-G2 computed at
B3LYP/6-31G™* level. All values have been calculated at 298.15 K. AG value confirms the quartet
state multiplicity of the ground state.

AH AS AG

2.26 2.24 1.59

Simulation of the absorption spectra

TDDFT calculations of the lowest electronic excitations of FR-G1 (Table S5 and Figure S13)
indicate that the electronic transitions contributing to the long-wave region of the spectrum
(experimental band with a maximum at 614 nm) correspond to delocalized n-n electronic
promotions with some charge transfer character from the HOMO of the anthracene moiety to the
three coupled fluorenyl units (states 1 and 2). The main excitation responsible for the band located
between 500-600 nm, related to the 535 nm peak in the experimental spectrum (Figure 4),
corresponds to a delocalized excitation from a doubly occupied m-orbital of fluorenyl (state 3).
States 4 and 5 correspond to local excitations of the anthracene fragment, while different local r-
7 excitations to the fluorenyl LUMOs appear with slightly higher energies (states 6 and 7).
Simulation of the FR-G2’s spectrum was done for transitions up to 600 nm (Table S6 and Figure
S14). These states (states 1-7) exhibit similar electronic character than the two lowest optical
transition in FR-G1, i.e. n-7 excitations delocalized over the fluorenyl moieties mixed with charge
transfer configurations from the anthacene’s HOMO.
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Table S5. Lowest optically active (oscillator strength larger than 0.1) of FR-G1 computed at
B3LYP/6-31G™* level. Excitation energies are given in nm.

state index | exc.energy | strength main contributions

1 867.38 0.4582 | SOMO-1 — SOMO B

2 728.33 0.2501 | SOMO-1 — SOMO+1 B
SOMO-1 — SOMO+1 a

3 542.86 0.1725 | HOMO-3 — SOMO B

4 395.89 0.2520 | SOMO — LUMO+5 «
SOMO — LUMO+4 a
SOMO-1 — LUMO+1 «

5 391.56 0.1681 | HOMO — LUMO B
HOMO — LUMO «

6 358.63 0.1150 | HOMO-1 — LUMO+4 B
HOMO-1 — LUMO+5 B

7 357.53 0.1030 HOMO-3 —- LUMO+1 B

Table S6. Lowest optically active (oscillator strength larger than 0.1) of FR-G2 computed at
B3LYP/6-31G* level. Excitation energies are given in nm.

state index | exc.energy | strength | main contributions

1 1111.22 0.1086 SOMO-2 — SOMO-1

2 1039.87 0.5770 SOMO-1 — SOMO+2 a

3 868.82 0.2772 SOMO-3 — SOMO+2 a
SOMO-2 — SOMO+3 B

4 858.80 0.1889 SOMO-2 — SOMO B
SOMO-2 — SOMO+1 B

5 848.94 0.5169 SOMO-2 — SOMO+1 B
SOMO-2 — SOMO B

6 840.52 0.1531 HOMO — SOMO-1 3
SOMO-1 — SOMO+3 a

7 722.04 0.3565 SOMO-2 — SOMO+2
SOMO-2 — SOMO+2 a
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