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1. General Information

THF was distilled with sodium and benzophenone under dry N, before using. All other chemicals and reagents
were purchased from commercial sources and used as received without further purification. 'H and '3C NMR
spectra were measured on a VNMRS 500 spectrometer. High resolution mass spectra (HRMS) were recorded
on a GCT premier CAB048 mass spectrometer operating in MALDI-TOF mode. Absorption spectrum were
tested on a Shimadzu UV-2600 spectrophotometer. Photoluminescence (PL) spectrum were measured on a
Horiba Fluoromax-4 spectrofluorometer. Fluorescence quantum yields were charaterized using a Hamamatsu
absolute PL quantum yield spectrometer C11347 Quantaurus QY. Fluorescence lifetimes were determined
with a Hamamatsu C11367-11 Quantaurus-Tau time-resolved spectrometer. The geometries were optimized
using the (time dependent) density functional theory ((TD)DFT) method with M06-2X/6-31G (d, p) level
performing on Gaussian 09 package. Thermogravimetric analysis (TGA) analysis was performed on a TA
TGA Q5000 under dry nitrogen at a heating rate of 20 °C min™! and Differential scanning calorimetry (DSC)
analysis was carried out on a DSC Q1000 under dry nitrogen at a heating rate of 10 °C min~'. Cyclic
voltammetry (CV) were performed on a BAS 100W Bioanalytical Systems, using a platinum wire as the
auxiliary electrode, a glass carbon disk as the working electrode and Ag/Ag" as the reference electrode,

standardized for the redox couple ferricinium/ferrocene (Fc/Fc*).

2. Calculation
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Fig. S1 (A) The optimized geometries of two compounds in S states; (B) The HOMOs and LUMOs of two
compounds in S states.

Table S1. The variation of dihedral angel of two compounds in Sy and S; states.

Oab Oac Oa-d Oa-e Od-Cz
So -41.34 -40.95 41.49 41.24 39.24
TPP-3C
N -38.34 -46.54 16.26 24.97 23.79
So -36.29 -37.63 -33.41 38.81
TrPP-3C
N -13.56 -23.95 -11.40 -31.82

3. Synthesis and Characterization

o]
OH CeCl3*7H,0 NH,0AC, EtOH Q /N\</ <:> o
O OH =N
Br 1
2 O TrPP-Br

Pd(PPhg)s, K,CO3
-
. B +  (HO)B Toluene-EtOH-H,0 (8:1:1)
TrPP-Br

3CH B(OH)Z

o Pd(PPh3)s, K,CO3

s,
_ Br + (HOLB N\@ Toluene-EtOH-H,0 (8:1:1)
TPP-Br 3C-B(OH),

Fig. S2 The synthesis route of target compounds.




The intermediate 1 and TPP-Br are prepared according the previous literature.!>?

9-phenyl-3-(4-(3,5,6-triphenylpyrazin-2-yl)phenyl)-9H-carbazole (TPP-3C): A mixture of intermediate
TPP-Br (7 mmol, 3.25 g), (9-phenyl-9H-carbazol-3-yl)boronic acid (14 mmol, 4.02 g), Pd(PPh;)4 (0.35 mmol,
0.40 g) and K,CO; (28 mmol, 3.90 g) was added in 100 mL two-neck bottle under nitrogen. After then, a
mixed solvent system of THF/water (v/v =7:3) 30 mL was injected into the bottle and the mixture was refluxed
overnight under nitrogen atmosphere. After cooling to room temperature, the mixture was poured into water
and extracted with dichloromethane three times and the combined organic layers were washed with brine, and
then dried over MgSO4. The solvent was removed under reduced pressure and the crude product was purified
by column chromatography, yield was 78%. 'H NMR (500 MHz, CD,Cl,) 6 8.43 (d, 1H), 8.21 (d, 1H), 7.77
—7.69 (m, 7H), 7.68 — 7.59 (m, 8H), 7.55 — 7.47 (m, 2H), 7.44 (d, 2H), 7.41 — 7.29 (m, 10H). 3C NMR (126
MHz, CDCl;) & 149.0, 148.9, 148.8, 148.7, 142.3, 141.8, 141.0, 139.2, 139.11, 139.1, 137.9, 137.1, 132.8,
130.8, 130.4, 130.3, 129.0, 128.7, 128.6, 128.6, 128.0, 127.4, 127.2, 126.6, 125.6, 124.3, 123.8, 120.7, 120.6,
119.0, 110.5, 110.4. HRMS (Cy6H31N3): m/z 625.2535 (M+, calcd 625.2518)

2-(4-bromophenyl)-3-methyl-35,6-diphenylpyrazine (TrPP-Br): 1 (2.29 g, 10 mmol), 2 (2.54 g, 12 mmol),
CeCl; 7H,0 (0.37 g, 1 mmol) and NH4OAc (3.08 g, 40 mmol) were dissolved in ethanol (50 mL) at two-neck
bottle and the mixture was stirring at 60 °C for 4 h. After cooling to room temperature, the mixture was poured
into water and extracted with dichloromethane three times and the combined organic layers were washed with
brine, and then dried over MgSO4. The solvent was removed under reduced pressure and the crude product
was purified by column chromatography, white powder with yield of 24%. 'H NMR (500 MHz, CDCls)
7.68 —7.60 (m, 4H), 7.53 — 7.47 (m, 4H), 7.35 — 7.26 (m, 6H), 2.73 (s, 3H). 3C NMR (126 MHz, CDCl;)
149.8, 149.5, 149.1, 148.1, 138.6, 138.5, 137.5, 131.6, 130.9, 129.8, 129.7, 128.6, 128.4, 128.3, 128.2, 123.1,
22.9. HRMS (Cy3H7N,Br): m/z 400.0566 (M+, calcd 400.0575)

3-(4-(3-methyl-5,6-diphenylpyrazin-2-yl)phenyl)-9-phenyl-9H-carbazole (TrPP-3C): The synthetic
method was analogous to that depicted for TPP-3C, white powder with yield of 76%. 'H NMR (500 MHz,
CDCI3) 6 8.43 (d, J = 1.6 Hz, 1H), 8.22 (d, ] = 7.7 Hz, 1H), 7.89 — 7.83 (m, 4H), 7.73 (dd, J = 8.5, 1.8 Hz,
1H), 7.67 — 7.58 (m, 4H), 7.57 — 7.53 (m, 4H), 7.51 — 7.47 (m, 2H), 7.44 (d, J = 3.7 Hz, 2H), 7.36 — 7.27 (m,
7H), 2.85 (s, 3H). BC NMR (126 MHz, CDCl3) 6 150.7, 149.2, 149.1, 148.2, 142.4, 141.4, 140.6, 138.7, 138.4,
137.6, 136.6, 132.7, 130.0, 129.9, 129.8, 128.5, 128.4, 128.3, 128.2, 127.6, 127.2, 127.1, 126.2, 125.4, 124.0,
123.4,120.4, 120.2, 118.9, 110.2, 110.0, 22.7. HRMS (C4;Hy9N3): m/z 563.2367 (M+, calcd 563.2361)
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Fig. S3 The HRMS spectra of TrPP-Br.
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Fig. S4 The HRMS spectra of TrPP-3C.
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Fig. S5 The HRMS spectra of TPP-3C.
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Fig. S6 The 'H-NMR spectrum of TPP-3C in CD,Cl,.
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Fig. S7 The 'H-NMR spectrum of TrPP-Br in CDCl;.

I Y

7.00 2.85 2.70

- L

84 83 82 81 80 79 78 77 76 75 74 73 72 74 7031 3.0 29 28

Chemical Shift (ppm)

Fig. S8 The 'H-NMR spectrum of TrPP-3C in CDCl;.
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Fig. S9 The 13C-NMR spectrum of TPP-3C in CD,Cl,.
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Fig. S10 The 3C-NMR spectrum of TrPP-Br in CDCl;.
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Fig. S11 The 3C-NMR spectrum of TrPP-3C in CDCl;. (* the peak of ethyl acetate)

4. Characterization of photophysics properties
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Fig. S12 The PL spectra of TPP-3C in THF/H,O mixtures;

Table S2. Photophysical properties of two compounds in different solvents.

TrPP-3C TPP-3C
j~abs /1em @ j~abs /lem D
(nm) (nm) (%) (nm) (nm) (%)
Toluene 341 420 1.7 350 441 2.1
Ethyl Acetate 338 432 3.0 347 449 2.0
Dichloromethane 338 446 6.6 347 460 34

DMF 341 468 26.6 349 483 11.6
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Fig. S13 The absorption spectra and PL spectra of TrPP-3C (A)(B) and TPP-3C (C)(D) in different solvents.
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Fig. S14 The transient PL. decay curve of TPP-3C and TrPP-3C in THF solution (A) and in film (B).

(concentration: 10-3M).
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Fig. S15 The TGA and DSC curve of TrPP-3C and TPP-3C.
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Fig. S16 (A)(B) The oxidation part of the CV curve of in dichloromethane solution; (C)(D) the reduction part
of the CV curve of in DMF solution.



Table S3 The value of Ty, Tg, HOMO and LUMO for two compounds

T,(°C)  T4(°C) HOMO (eV) LUMO (eV)
TPP-3C 133 403 -5.53 -2.59
TrPP-3C 105 404 -5.54 -2.48

2 Determined by CV measurement and calculated using ferrocene HOMO and LUMO level: Eyomo = - (Eox -

E nyrore +4.8) eV, ELumo = - (Ered - E (12) Fore” T4.8) €V, Eqnypore” = 0.42 €V.

4. Device fabrication and measurement

Devices with active areas of 4x4 mm? were grown on patterned ITO glass substrates with a sheet resistance
of 10 Q sq’!. Before OLED fabrication, the ITO glass substrates were cleaned with detergent and deionized
water, dried in an oven at 120 °C for 1 hour, then treated with UV-ozone for 15 minutes, and finally loaded
into a deposition chamber with a basic pressure of 1x10% Pa. The organic layers were fabricated by
evaporating organic layers at a rate of 1-2 A s'. A layer of Liq with 2 nm thickness was deposited at a rate of
0.1 A s, and finally Al was deposited at a rate of approximately 5.0 A s! as the cathode. The current-voltage—
brightness characteristics and electroluminescence (EL) spectra were measured with a Keithley 2400 source
meter and a Luminance Meter LS110, and electroluminescence (EL) spectra were measured with a Flame-S-

VIS-NIR (Serial Number: FLMS03334).

Table S4 Some EL performances of the AIE emitters in past five years.

Molecular Structure ZpL (nm) CE(cd/A) EQE(%) CIE,, Reference

HaCO

482 433 3.13 (0.21,0.31) 3

456 1.63 1.27 (0.16,0.17) 4
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