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Section 1:Computational details

Molecular geometry optimizations for the ground (S0) states were performed at the PBE0/6-31G(d) level and the
vertical excitation energies for 40 singlet states were estimated with time-dependent density function theory (TD-
DFT) at the B3LYP/6-31G(d) level. The first singlet excited states (S1) for all relevant structures were optimized by
TD-PBE0/6-31G(d) level and the emission energies were also evaluated by TD-PBE0/6-311G(d,p). All computations
were conducted by using Gaussian 09 program.>>
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Scheme S1 the synthesis route of diBFQ, FPPhen, dP-diBFQ.

All reagents were used without further purification. The 'HNMR spectra were recorded on Bruker Avance
400MHz spectrometers and HRMS experiments were carried out on a Thermo Scientific LTQ Orbitrap
Discovery (Bremen, Germany).

General procedure for synthesizing diBFQ, FPPhen and 3¢

A 250 mL 3-neck flask was added the phenanthrene-9,10-diamine/3,6-dibromophenanthrene-9,10-diamine/
1,10-phenanthroline-5,6-diamine (3.8 mmol), 5-phenylfuran-2,3-dione (0.66 g, 3.8 mmol) and acetate acid (50
mL). The mixture was heated to 110 °C for 8 h under nitrogen. After the reaction was finished, the reaction
mixture allowed to cool down to room temperature and poured into water. The solid was collected by filtration,
washed with methanol and DCM to give the crude compounds of 2a/2b/2¢. The crude was not further purified
and directly used for next reaction.

To a 50 mL 3-neck flask was added the 2a/2b/2¢ (2.36 mmol), then polyphosphoric acid about 15g was
added, the mixture was heated to 140 °C and stirred for 6h. After cooling to room temperature, the mixture was
poured to ice-water and neutralized with NaHCOj; and filtered. The precipitate was purified by
chromatography, eluted with dichloromethane:petroleum ether (1:1) to obtain the expected product. The 3¢

was directly used for next reaction and not purified furthermore.
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FPPhen: '"H NMR (400 MHz, Chloroform-d) § 9.60 (d, J = 8.1Hz, 1H), 9.53 (d, J = 8.1Hz, 1H), 9.28 (m, 2H),
8.12 -8.07 (m, 2H), 7.81 (m, 2H), 7.61-7.53 (m, 3H), 7.46 (s, 1H, -CH). HRMS(ES]I) calcd for C22H12N40
[M+H]" 349.10839, found 349.10954.
diBFQ: '"H NMR (400 MHz, Chloroform-d) 8 9.33-9.35 (d, J = 8.0Hz, 1H), 9.27-9.29 (d, J = 8.0Hz, 1H), 8.66-
8.68 (d, J=8.0Hz, 2H), 8.07-8.09 (d, J=8.0Hz, 2H), 7.76-7.80 (m, 4H), 7.51-7.58 (m, 3H), 7.45 (s, 1H).
HRMS(ESI) calcd for C22H12N40 [M+H]* 347.11061, found 347.11652.
3c¢: 'TH NMR (400 MHz, Chloroform-d) § 9.18-9.20 (d, J = 8.0 Hz, 1H), 9.12-9.14 (d, J = 8.0Hz, 1H), 8.69 (s,
2H), 8.06 -8.08 (d, J=8.0Hz, 2H), 7.87-7.89 (d, J = 8.0Hz, 2H), 7.52-7.59 (m, 3H), 7.51 (s, 1H).
Synthesis of dP-diBFQ

3,6-dibromo-11-phenyldibenzo[f,h]furo[2,3-b]quinoxaline (0.368g, 1 mmol), (4-isopropylphenyl)boronic
acid (0.49 g, 3 mmol), K,CO; (5.5 mL, 2N) and Pd(PPh;), (0.035 g, 0.12 mmol) were added to 30 ml toluene.
Then the reaction mixture was stirred at 120°C under a nitrogen atmosphere until TLC revealed complete
conversion of the starting material. The mixture was cooled, diluted with H,O and filtered. The residue was
purified by silica gel column chromatography (CH,Cl,/petroleum ether) to give expected product.
dP-diBFQ: '"HNMR (400 MHz, DMSO-d6) 8 9.21 (d, J = 8.5 Hz, 1H), 9.15-9.09 (m, 3H), 8.18-8.13 (m, 2H),
8.06 (d, J = 8.5Hz, 2H), 8.00 (s, 1H), 7.94-7.87 (m, 4H), 7.64-7.54 (m, 3H), 7.44-7.38 (m, 4H), 2.96 (m, 2H, -
CH-), 1.26 (d, ] = 7.0 Hz, 12H, 2-CHj3). 3CNMR (400 MHz, Chloroform-d) 8 161.77, 154.64, 148.70, 148.64,
141.66, 141.48, 139.75, 138.69, 138.64, 136.37, 131.38, 130.94, 130.64, 129.17, 129.07, 127.62, 127.15,
126.69, 125.90, 125.82, 121.02, 101.47. HRMS(ESI) calcd for C42H32N20 [M+H]" 583.27439, found
583.27441. Anal.calcd for C42H32N20 (%): C: 86.57, H: 5.88, N:4.81. Found: C: 86.71%, H:5.86%, N:

4.92%.
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Figure S1 the uv (a) and PL (b) spectra for 26dPFQ, 27dPFQ and BFQ in CH,Cl, solution.
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Figure S2 the calculated optimized molecular geometry, electron distribution of HOMO and LUMO orbitals

of 26dPFQ, 27dPFQ and BFQ.



Section 3: 'TH NMR spectra
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Figure S4 HRMS spectrum of FPPhen
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FigureS6 HRMS spectrum of diBFQ
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Figure S8 'THRMS spectrum of dP-diBFQ
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