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1 Experimental Details

Materials and Equipment.
All reagents were purchased from Sigma-Aldrich and Admas-beta. Thiophene-2-
boronic acid pinacol ester1 were prepared using literature methods. All reactions were 
carried out under a nitrogen atmosphere and performed using Schlenk techniques. Syn-
BN-heteroacenes 1 and 4 were prepared according to our previous report.2

1H and 13C NMR spectra were referenced to residual signals of the deuterated solvent. 
High-resolution electrospray ionization mass spectrometry was performed on a QTof 
spectrometer. High-resolution MALDI-MS measurements were performed on Bruker 
solariX 7T FTICR. Ultraviolet-visible (UV-Vis) spectra were recorded on a HITACHI 
U-4100 Spectrophotometer. The fluorescence spectroscopy (PL) emission spectra were 
obtained with a FluoroMax-4 spectrophotometer. Thermogravimetric analysis (TGA) 
was measured with a heating rate of 20 °C min−1 under flowing N2. CV was performed 
in anhydrous dichloromethane containing recrystallized tetra-n-butyl-
ammoniumhexafluorophosphate (TBAPF6, 0.1M) as supporting electrolyte at 298 K. A 
conventional three electrode cell was used with a platinum working electrode (surface 
area of 0.3 mm2) and a platinum wire as the counter electrode. The Pt working electrode 
was routinely polished with a polishing alumina suspension and rinsed with acetone 
before use. The measured potentials were recorded with respect to the Ag/AgCl 
reference electrode. All electrochemical measurements were carried out under an 
atmospheric pressure of nitrogen. Geometry optimizations and the analysis of HOMOs 
and LUMOs were performed at the DFT level (RB3LYP/6-311G(d)). The initial 
structures were determined by X-ray diffraction analyses. All calculations were 
performed using Gaussian 09.

Compound 2
N-bromosuccinimide (NBS, 190 mg, 1.06 mmol) was added to a solution of compound 
1 (320 mg, 0.53 mmol) in 15 mL CHCl3 at 0 °C, and the mixed solution was stirred at 
this temperature for 2 hours. After removal of the solvent under reduced pressure, the 
residue was washed with petroleumether to give compound 2 as a yellow solid (280 
mg, 69%). 1H NMR (400 MHz, CDCl3, ppm): 8.29 (s, 1H), 7.73 (s, 1H), 7.57-7.55 (m, 
4H), 7.50-7.44 (m, 6H), 7.11 (s, 2H), 4.17 (t, 4H, J = 8.0 Hz), 1.86-1.80 (m, 4H), 1.28-
1.16 (m, 12H), 0.81 (t, 6H, J = 8 Hz ); 13C NMR (100 MHz, CDCl3, ppm): 151.3, 140.5, 
139.7, 138.9, 135.2, 131.9, 127.9, 127.8, 121.2, 117.9, 111.2, 103.4; m/z[M+H]+ calcd 
for C38H41B2Br2N2S2 769.1261; HR-ESI observed 769.1235.

Compound 3a
In a Schlenk flask, 2 (160 mg, 0.21 mmol), thiophene-2-boronic acid pinacol ester (190 
 mg, 0.89 mmol) and Na2CO3 (99 mg, 0.93 mmol) were charged under the protection 
of nitrogen. After adding 20 mL toluene, 7 mL ethanol and 7 mL water, the mixture 
was degassed for 30 min. Pd(PPh3)4 (24 mg, 0.02 mmol) was added, then the mixture 
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was heated to 90 °C and stirred overnight. The reactant was poured into brine and 
extracted with ethyl acetate for several times. The organic phase was dried over MgSO4 
and the solvent was evaporated in vacuo. The product was purified by chromatography 
on silica gel (PE/CH2Cl2 = 4:1 ) to give product 3a as yellow solid (100 mg, 61%). 1H 
NMR (400 MHz, CDCl3, ppm): 8.54 (s, 1H), 7.74 (s, 1H), 7.63-7.61 (m, 4H), 7.53-7.46 
(m, 6H), 7.28-7.27 (m, 2H), 7.24-7.22 (m, 3H), 7.05-7.03 (m, 2H), 4.18 (t, 4H, J = 8 
Hz), 1.91-1.83 (m, 4H), 1.25-1.18 (m, 12H), 0.82 (t, 6H, J =8.0 Hz ); 13C NMR (100 
MHz, CDCl3, ppm): 149.2, 139.2, 137.5, 135.5, 131.9, 128.8, 127.9, 127.8, 124.6, 
124.3, 121.6, 118.4, 103.4, 48.6, 31.5, 30.1, 26.9, 22.6, 14.0; m/z[M+H]+ calcd for 
C46H47B2N2S4 777.2818; HR-ESI observed 777.2797.

Compound 3b
In a Schlenk flask, 2 (77 mg, 0.1 mmol), trimethylsilylacetylene (37 mg, 0.38 mmol), 
CuI (4.5 mg, 0.024 mmol), triethylamine (0.5 ml, 3.6 mmol), Pd(PPh3)2Cl2 (7 mg, 0.01 
mmol) and 20 ml THF were charged under the protection of nitrogen. The mixture was 
heated to 70 °C and stirred overnight. The reactant was poured into brine and extracted 
with ethyl acetate for several times. The organic phase was dried over MgSO4 and the 
solvent was evaporated in vacuo. The product was purified by chromatography on silica 
gel (PE/CH2Cl2 = 5:1 ) to give product 3b as yellow solid (62 mg, 77%). 1H NMR (400 
MHz, CDCl3, ppm): 8.46 (s, 1H), 7.71 (s, 1H), 7.57-7.55 (m, 4H), 7.49-7.43(m, 6H), 
7.31 (s, 2H), 4.17 (t, 4H, J = 8 Hz), 1.88-1.82 (m, 4H), 1.28-1.20 (m, 12H), 0.81 (t, 6H, 
J =8.0 Hz ), 0.26 (s, 18H); 13C NMR (100 MHz, CDCl3, ppm): 151.0, 140.6, 139.8, 
138.9, 138.7, 131.9, 127.8, 121.9, 121.0, 118.1, 103.4, 99.9, 98.0, 48.6, 31.5, 30.0, 26.9, 
22.6, 14.0, 0.1; m/z[M+H]+ calcd for C48H59B2N2S2Si2 805.3855; HR-ESI observed 
805.3796.

Compound 3c
In a Schlenk flask, 2 (120 mg, 0.16 mmol), tolylboronic (70  mg, 0.51 mmol) and 
Cs2CO3 (170 mg, 0.5 mmol) were charged under the protection of nitrogen. After 
adding 23 mL toluene, 8 mL ethanol and 8 mL water, the mixture was degassed for 30 
min. Pd(PPh3)4 (30 mg, 0.026 mmol) was added, then the mixture was heated to 90 °C 
and stirred overnight. The reactant was poured into brine and extracted with ethyl 
acetate for several times. The organic phase was dried over MgSO4 and the solvent was 
evaporated in vacuo. The product was purified by chromatography on silica gel 
(PE/CH2Cl2 = 3:1 ) to give product 3c as yellow solid (100 mg, 72%). 1H NMR (400 
MHz, CDCl3, ppm): 8.64 (s, 1H), 7.74 (s, 1H), 7.65-7.59 (m, 8H), 7.52-7.46 (m, 6H), 
7.34 (s, 2H), 7.20 (d, 2H, J = 8 Hz), 4.19 (t, 4H, J = 8 Hz), 2.38 (s, 6H), 1.88-1.82 (m, 
4H), 1.28-1.20 (m, 12H), 0.81 (t, 6H, J =8.0 Hz ); 13C NMR (100 MHz, CDCl3, ppm): 
149.3, 142.5, 139.0, 137.4, 132.0, 131.6, 129.5, 127.8, 127.7, 126.1, 121.7, 118.6, 
103.3, 48.6, 31.5, 30.1, 26.9, 22.6, 21.2, 14.0; m/z[M]+ calcd for C52H54B2N2S2 

792.3909; HR-MALDI-MS observed 792.3907.

Compound 5
N-bromosuccinimide (NBS, 370 mg, 2.05 mmol) was added to a solution of compound 
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4 (730 mg, 1 mmol) in 30 mL CHCl3 at 0 °C, and the mixed solution was stirred at this 
temperature for 2 hours. After removal of the solvent under reduced pressure, the 
residue was washed with petroleumether to give compound 5 as a yellow solid (620 
mg, 71%). 1H NMR (400 MHz, CDCl3, ppm): 8.52 (s, 1H), 7.74 (s, 1H), 7.56-7.54 (m, 
10H), 7.29 (s, 2H), 4.16 (t, 4H, J = 8 Hz), 1.89-1.82 (m, 4H), 1.31-1.20 (m, 12H), 0.82 
(t, 6H, J = 8 Hz ); 13C NMR (100 MHz, CDCl3, ppm): 151.4, 144.4, 140.0, 139.1, 135.3, 
131.2, 130.8, 128.5, 121.7, 121.0, 119.0, 114.0, 103.3, 48.8, 31.4, 30.1, 26.9, 22.6, 14.0; 
m/z[M]+ calcd for C42H40B2Br2N2S4 880.0622; HR-MALDI-MS observed 880.0621.

Compound 6a
In a Schlenk flask, 5 (130 mg, 0.15 mmol), thiophene-2-boronic acid pinacol ester (170 
 mg, 0.8 mmol) and Na2CO3 (85 mg, 0.8 mmol) were charged under the protection of 
nitrogen. After adding 20 mL toluene, 7 mL ethanol and 7 mL water, the mixture was 
degassed for 30 min. Pd(PPh3)4 (34 mg, 0.03 mmol) was added, then the mixture was 
heated to 90 °C and stirred overnight. The reactant was poured into brine and extracted 
with ethyl acetate for several times. The organic phase was dried over MgSO4 and the 
solvent was evaporated in vacuo. The product was purified by chromatography on silica 
gel (PE/CH2Cl2 = 4:1 ) to give product 6a as yellow solid (100 mg, 75%).  1H NMR 
(400 MHz, CDCl3, ppm): 8.54 (s, 1H), 7.74 (s, 1H), 7.62-7.54 (m, 10H), 7.38 (s, 2H), 
7.19, (d, 2H, J = 4.8 Hz), 7.08 (d, 2H, J = 3.6 Hz), 6.98-6.96 (m, 2H), 4.16 (t, 4H, J = 
6.4 Hz), 1.90-1.84 (m, 4H), 1.29-1.21 (m, 12H), 0.82 (m, 6H, J =6.8 Hz ); 13C NMR 
(100 MHz, CDCl3, ppm): 152.3, 143.4, 140.3, 139.8, 139.3, 138.11, 137.4, 131.5, 
131.1, 128.6, 128.4, 127.9, 124.6, 124.0, 121.1, 119.4, 115.8, 103.5, 49.0, 31.7, 30.4, 
27.1, 22.8, 14.2; m/z[M]+ calcd for C50H46B2N2S6 888.2166; HR-MALDI-MS observed 
888.2172.

Compound 6b
In a Schlenk flask, 5 (180 mg, 0.2 mmol), trimethylsilylacetylene (82 mg, 0.84 mmol), 
CuI (13 mg, 0.07 mmol), triethylamine (0.2 ml, 1.4 mmol), Pd(PPh3)2Cl2 (14 mg, 0.02 
mmol) and 15 ml THF were charged under the protection of nitrogen. The mixture was 
heated to 70 °C and stirred overnight. The reactant was poured into brine and extracted 
with ethyl acetate for several times. The organic phase was dried over MgSO4 and the 
solvent was evaporated in vacuo. The product was purified by chromatography on silica 
gel (PE/CH2Cl2 = 5:1) to give product 6b as yellow solid (150 mg, 82%). 1H NMR (400 
MHz, CDCl3, ppm): 8.54 (s, 1H), 7.75 (s, 1H), 7.57-7.55 (m, 4H), 7.59-7.55(m, 6H), 
7.44 (s, 2H), 4.16 (t, 4H, J = 8 Hz), 1.90-1.82 (m, 4H), 1.29-1.20 (m, 12H), 0.82 (t, 6H, 
J =8.0 Hz ), 0.23 (s, 18H); 13C NMR (100 MHz, CDCl3, ppm): 154.1, 145.4, 140.2, 
139.6, 135.9, 131.4, 130.8, 128.6, 128.5, 125.2, 124.7, 121.5, 119.2, 103.4, 100.0, 98.7, 
49.0, 31.6, 29.9, 27.1, 22.8, 24.2, 0.1; m/z[M]+ calcd for C52H58B2N2S4Si2 916.3202; 
HR-MALDI-MS observed 916.3220

Compound 6c
In a Schlenk flask, 5 (180 mg, 0.2 mmol), tolylboronic (100 mg, 0.76 mmol) and 
Cs2CO3 (290 mg, 0.9 mmol) were charged under the protection of nitrogen. After 
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adding 20 mL toluene, 7 mL ethanol and 7 mL water, the mixture was degassed for 30 
min. Pd(PPh3)4 (23 mg, 0.02 mmol) was added, then the mixture was heated to 90 °C 
and stirred overnight. The reactant was poured into brine and extracted with ethyl 
acetate for several times. The organic phase was dried over MgSO4 and the solvent was 
evaporated in vacuo. The product was purified by chromatography on silica gel 
(PE/CH2Cl2 = 3:1 ) to give product 6c as yellow solid (110 mg, 62%).  1H NMR (400 
MHz, CDCl3, ppm): 8.51 (s, 1H), 7.68 (s, 1H), 7.61-7.54 (m, 10H), 7.43 (s, 2H), 7.39 
(d, 2H, J = 8 Hz), 7.12 (d, 2H, J = 8 Hz), 4.12 (t, 4H, J = 8 Hz), 2.34, (s, 6H), 1.88-1.81 
(m, 4H), 1.27-1.17 (m, 12H), 0.83 (t, 6H, J =8.0 Hz ), 0.26 (s, 18H); 13C NMR (100 
MHz, CDCl3, ppm): 152.0, 147.1, 143.4, 140.5, 139.2, 137.7, 137.6, 132.4, 131.6, 
131.1, 129.7, 128.5, 128.3, 125.8, 121.1, 119.5, 114.6, 103.3, 49.0, 31.7, 30.4, 27.1, 
22.8, 21.4, 14.2; m/z[M]+ calcd for C56H54B2N2S4 904.3350; HR-MALDI-MS observed 
904.3355.

2 1H and 13C NMR Spectra for New Compounds

Figure S1 1H NMR spectrum of 2 (CDCl3)
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Figure S2 13C NMR spectrum of 2 (CDCl3)

 Figure S3 1H NMR spectrum of 3a (CDCl3)
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Figure S4 13C NMR spectrum of 3a (CDCl3)

 Figure S5 1H NMR spectrum of 3b (CDCl3)

N
B B

N

S S

C6H13 C6H13

Si Si

N
B B

N

S S

C6H13 C6H13

S
S



8

 Figure S6 13C NMR spectrum of 3b (CDCl3)

Figure S7 1H NMR spectrum of 3c (CDCl3)
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 Figure S8 13C NMR spectrum of 3c (CDCl3)

 Figure S9 1H NMR spectrum of 5 (CDCl3)
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 Figure S10 13C NMR spectrum of 5 (CDCl3)

 
Figure S11 1H NMR spectrum of 6a (CDCl3)
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Figure S12 13C NMR spectrum of 6a (CDCl3)

 
Figure S13 1H NMR spectrum of 6b (CDCl3)
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 Figure S14 13C NMR spectrum of 6b (CDCl3)

 Figure S15 1H NMR spectrum of 6c (CDCl3)
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 Figure S16 13C NMR spectrum of 6c (CDCl3)

3 X-ray Crystallographic Analysis.

Table S1 Crystal data for compound 3b.
Compound 3b

Formula C48H58B2N2S2Si2

Formula Weight 804.88

T, K 100

Crystal system triclinic

Space group P

Shape prism

Crystal dimension, mm3 0.11×0.07×0.04

a, Å 8.3587(3)

b, Å 16.6395(5)

c, Å 17.2793(6)
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α, ° 97.127(2)

β, ° 98.680(2)

γ, ° 103.468(2)

V, Å3 2278.52(13)

Z 2

ρcalc, g/cm-3 1.173

F(000) 860

θ range, ° 1.606 to 28.999

wR2 (all data) 0.1202

wR2 0.1107

R1 (all data)

R1 

0.0628

0.0449

Independent reflections 12133

Reflections measured 46089

Goodness of fit indictor 1.032

 

Table S2 ORTEP drawing molecular structure, selected distances, and angles of 3b 
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distances (Å)
Si1-C1 1.8354(17) C18-C17 1.3997(19)
Si2A-C15 1.850(2) C8-C7 1.383(2)
N2-C18 1.4052(17) C17-C16 1.3984(19)
N2-B2 1.434(2) C7-C16 1.414(2)
N1-C16 1.4050(18) C7-C6 1.4301(19)
N1-B1 1.432(2) C5-C6 1.378(2)
C9-C18 1.4137(19) C5-B1 1.526(2)
C9-C8 1.3841(19) C31-B2 1.574(2)
C9-C10 1.429(2) C25-B1 1.570(2)
C11-C10 1.375(2) C2-C1 1.201(2)
C11-B2 1.532(2) C14-C15 1.199(2)

angles (º)
C18-N2-C43 116.35(11) N1-B1-C5 117.00(13)
C18-N2-B2 122.75(12) N1-B1-C25 122.90(14)
B2-N2-C43 120.47(12) C5-B1-C25 119.90(13)
C16-N1-C37 117.58(12) N2-B2-C11 116.35(13)
C16-N1-B1 122.70(13) N2-B2-C31 124.41(13)
B1-N1-C37 119.60(12) C11-B2-C31 119.20(13)
C2-C3-S1 117.77(12) C14-C13-S2 118.92(13)

4 Optical Spectra

Figure S17 Normalized absorption spectra of compound 3a in CH2Cl2 (solid line) and in film 
(dashed line).
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Figure S18 Normalized absorption spectra of compound 3b in CH2Cl2 (solid line) and in film 
(dashed line).

Figure S19 Normalized absorption spectra of compound 3c in CH2Cl2 (solid line) and in film 
(dashed line).

Figure S20 Normalized absorption spectra of compound 6a in CH2Cl2 (solid line) and in film 
(dashed line).
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Figure S21 Normalized absorption spectra of compound 6b in CH2Cl2 (solid line) and in film 
(dashed line).

Figure S22 Normalized absorption spectra of compound 6c in CH2Cl2 (solid line) and in film 
(dashed line).

Figure S23 Normalized emission spectra of compound 3a in CH2Cl2 (solid line, excitation at λ = 
407 nm) and in film (dotted line, excitation at λ = 414 nm).
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Figure S24 Normalized emission spectra of compound 3b in CH2Cl2 (solid line, excitation at λ = 
395 nm) and in film (dotted line, excitation at λ = 405 nm).

Figure S25 Normalized emission spectra of compound 3c in CH2Cl2 (solid line, excitation at λ = 
401 nm) and in film (dotted line, excitation at λ = 409 nm).

Figure S26 Normalized emission spectra of compound 6a in CH2Cl2 (solid line, excitation at λ = 
415 nm) and in film (dotted line, excitation at λ = 427 nm).
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Figure S27 Normalized emission spectra of compound 6b in CH2Cl2 (solid line, excitation at λ = 
406 nm) and in film (dotted line, excitation at λ = 413 nm).

Figure S28 Normalized emission spectra of compound 6c in CH2Cl2 (solid line, excitation at λ = 
411 nm) and in film (dotted line, excitation at λ = 422 nm).

5 HRMS Spectra.
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Figure S29 HR-ESI mass spectrum of compound 2.

Figure S30 HR-ESI mass spectrum of compound 3a.
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Figure S31 HR-ESI mass spectrum of compound 3b.

Figure S32 HR-MALDI-MS spectrum of compound 3c.
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Figure S33 HR-MALDI-MS spectrum of compound 5.

Figure S34 HR-MALDI-MS spectrum of compound 6a.
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Figure S35 HR-MALDI-MS spectrum of compound 6b.

Figure S36 HR-MALDI-MS spectrum of compound 6c.
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6 Thermal Stabilities of 3a-6c.
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