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1. Experimental and Computational Details 

 

Experimental Details 

Unless otherwise indicated, all reactions were done under inert conditions by flaming all glassware with 

a heat gun (at 630 °C) under vacuum and purging with argon. All chemicals and solvents were dried by 

known methods or were purchased from commercial suppliers in anhydrous form. Column 

chromatography were done with a medium pressure liquid chromatography (MPLC) system (PuriFlash 

430 evo, Interchim), with Si-IR 20 μm columns in size of 12 g up to 120 g. Thin layer chromatography 

(TLC) was done using pre-coated polyester sheets (40 x 80 mm) from Machery-Nagel 

(POLYGAM®SIL G/UV254) with 0.2 mm silica gel 60 with fluorescence indicator. For visualization, 

UV light source (254 nm and 366 nm) was used. Melting points were measured with a Büchi B-540 

apparatus. Nuclear magnetic resonance spectroscopy (NMR) was done on a Bruker Avance III HDX 

600 (equipped with a dual (1H/13C) probe head. Chemical shifts (δ) are given in ppm, coupling constants 

in Hertz (Hz) and the multiplicities of the signals are designated as follows: s = singlet, br s = broad 

singlet, d = doublet, dd = doublet of doublet, t = triplet and m = multiplet. The signals of NMR solvents 

were calibrated (1H/13C): CD2Cl2 5.32/53.84 ppm and thf-d8 3.58/67.21 ppm. Reference for 1H and 13C 

were tetramethyl silane (TMS) and for 11B BF3∙OEt3 in CDCl3. High resolution mass spectrometry was 

done with electron spray ionization time of flight mass spectrometry (ESI-TOF-MS) on a maXis 4G 

Bruker system or with an APCI source combined with a direct inlet probe (DIP) system. EI high 

resolution mass spectrometry was done on a Finnigan/MasCom MAT95. Optical spectra were recorded 

on a PerkinElmer Lambda 1050 spectrometer with a PerkinElmer 3D WB Det Module. Excitation and 

emission spectra were recorded on a Cary Variant SPVF spectrometer using Hellma Analytics quartz 

cuvettes. All measurements were done in spectroscopy grade solvents. The fluorescence quantum yield 

of A in 1,4-dioxane was measured with an excitation wavelength λex = 362 nm (anthracene in ethanol 

as reference). Infrared spectroscopy was measured on a Bruker Tensor 27 with KBr pellets. The single 

crystal of A was measured on a Bruker Apex II with Cu Kα radiation. 

 

Computational Details 

Geometry optimizations of A on the S0 potential energy surface (PES) were performed using the 

B3LYP1, 2 functional as implemented in Gaussian 093 in conjunction with the 6-311+G** basis set.4 

Computation of the harmonic vibrational frequencies confirms that the resulting geometry corresponds 

to a minimum on the PES. Excited state energies and natural transition orbitals (NTO) were computed 

using the time-dependent (TD)5 method in conjunction with the B3LYP functional and the 6-311+G** 

basis set. Nuclear-independent chemical shifts6-8 were computed at the B3LYP/6-311+G** level using 

the GIAO method.9 The anisotropy of current-induced density (ACID)10, 11 was computed at the 

B3LYP/6-311+G** level using the AICD-2.0.0 program kindly provided by Professor Herges. 
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2. Synthesis 
 

Synthesis of 2 

To an ice-cold solution of 1 (1.9 g, 5.0 mmol, 1 equiv.) in a mixture of chloroform/DCM (1:1) (500 mL 

in total) was added over 2 h a solution of NBS (1.8 g, 10 mmol, 2 equiv.) in acetonitrile (120 mL). After 

complete addition the mixture was stirred at room temperature. After 12 h, all volatiles were removed 

under reduced pressure. Flash-chromatography (n-hexane/DCM 9:1, Rf = 0.21) yielded the desired 

product 2 as a colourless solid (2.1 g, 4.0 mmol, 80 %). 

1H-NMR (600 MHz, CD2Cl2): 8.14 (d, J = 8.0 Hz, 2H, H-3), 7.99 (d, J = 1.5 Hz, 2H, H-2), 7.79 (t, J = 

8.0 Hz, 1H, H-4), 7.45 (d, J = 1.5 Hz, 2H, H-1), 7.05 (br s, H-5, 2H), 2.67 (t, J = 7.8 Hz, 4H, H-6), 1.70-

1.63 (m, 4H, H-7), 1.45-1.37 (m, 4H, H-8), 0.97 (t, J = 7.4 Hz, 6H, H-9). 

11B-NMR (128 MHz, CD2Cl2): 27.0 

13C-NMR (151 MHz, CD2Cl2): 138.9 (C-7), 136.2 (C-5), 135.5 (C-2), 132.1 (C-1), 131.5 (C-10), 127.2 

(br s, C-8), 124.0 (C-3), 123.8 (C-4), 120.0 (C-9), 113.4 (C-6), 35.4 (C-11), 34.3 (C-12), 22.7 (C-13), 

14.2 (C-14). 

HRMS (ESI): m/z [M+H]+ calcd. for C26H27BBr2N2: 537.07144; found 537.07219 (Δ = 1.95 ppm) 

Mp: 215 °C 

 

Synthesis of 3 

Under an inert atmosphere 2 (2.1 g, 4.0 mmol, 1 equiv.), bis(pinacolato) diboron (5.1 g, 20 mmol, 5 

equiv.), potassium acetate (4.7 g, 48 mmol, 12 equiv.) and Pd(dppf)Cl2 (0.3 g, 0.4 mmol, 0.1 equiv.) 

were dissolved in dry dioxane (250 mL) and stirred under reflux (90 °C oil bath temp.) for 18 h. After 

cooling down, 100 mL ethyl acetate were added and the mixture was washed with water (3 x 50 mL). 

The aqueous layer was extracted with dichloromethane (3 x 50 mL). All combined organic layers were 

dried over anhydrous sodium sulphate. All volatiles were removed under reduced pressure. Column 

chromatography (n-hexane/DCM 2:1, Rf = 0.2) yielded the desired compound 3 (1.7 g, 2.7 mmol, 68 

%). 

1H-NMR (600 MHz, CD2Cl2): 8.58 (br s, 2H, H-5), 8.19 (d, J = 1.9 Hz, 2H, H-2), 8.17 (d, J = 8.0 Hz, 

2H, H-3), 7.78 (t, J = 8.0 Hz, 1H, H-4), 7.64 (d, J = 1.9 Hz, 2H, H-1), 2.70 (t, J = 7.9 Hz, 4H, H-7), 

1.71-1.65 (m, 4H, H-8), 1.48-1.39 (m, 4H, H-9), 1.46 (s, 24H, H-6), 0.98 (t, J = 7.4 Hz, 6H, H-10). 

11B-NMR (128 MHz, CD2Cl2): 31.4, 26.6. 
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13C-NMR (151 MHz, CD2Cl2): 145.9 (C-5), 139.6 (C-9), 137.1 (C-1), 133.2 (C-2), 131.0 (C-12), 128.3 

(C-3), 127.4 (C-10), 122.0 (C-4), 118.9 (C-11), 115.5 (C-6), 84.4 (C-7), 35.6 (C-13), 34.8 (C-14), 25.3 

(C-8), 22.9 (C-15), 14.2 (C-16). 

HRMS (EI): m/z [M]+ calcd. for C38H51B3N2O4: 632.412252; found: 632.40571 (Δ = 6.54 mmu) 

Mp: decomposition 

 

Synthesis of 4 

3 (1.7 g, 2.7 mmol, 1 equiv.), Br-Bdan-benzene (2.2 g, 6.8 mmol, 2.5 equiv.), potassium carbonate 

(4.5 g, 32 mmol, 12 equiv.) and Pd(PPh3)4 (0.3 g, 0.3 mmol, 0.1 equiv.) were dissolved in a mixture of 

toluene (150 mL), ethanol (40 mL) and water (75 mL) and stirred under reflux (100 °C oil bath temp.) 

for 12 h. After cooling to rt, the reaction mixture was washed with water (3 x 30 mL) and the aqueous 

layer was extracted with DCM (4 x 50 mL). All combined organic layers were dried over anhydrous 

sodium sulphate and all volatiles were removed under reduced pressure. Flash chromatography (n-

hexane/DCM 3:1 gradient to 3:2; Rf (3:2) = 0.1) yielded the desired compound 4 as a colourless solid 

(1.6 g, 1.9 mmol, 70 %). 

1H-NMR (600 MHz, CD2Cl2): 8.31-8.28 (m, 2H, H-3), 8.18-8.16 (m, 2H, H-2), 7.89-7.85 (m, 1H, H-4), 

7.81-7.77 (m, 2H, H-8), 7.58-7.48 (m, 4H, H-6, H-7), 7.42 (dd, J = 7.5 Hz, J = 1.0 Hz, 1H, H-12), 7.37 

(dd, J = 7.3 Hz, J = 1.1 Hz, 1H, H-5), 7.08-7.06 (m, 2H, H-1), 6.95-6.92 (m, 2H, H-10), 6.87-6.79 (m, 

6H, H-11, H-18, H-19), 6.18 (s, 1H, NH1), 6.16 (s, 1H, NH2), 5.97 (dd, J = 7.3 Hz, J = 0.7 Hz, 2H, H-

9), 5.89 (dd, J = 7.3 Hz, J = 0.8 Hz, 2H, H-13), 5.65 (s, 2H, NH3), 5.58 (s, 2H, NH4), 2.73-2.67 (m, 4H, 

H-14), 1.64-1.55 (m, 4H, H-15), 1.35-1.26 (m, 4H, H-16), 0.81-0.74 (m, 6H, H-17). 

11B-NMR (128 MHz, CD2Cl2): 29.1, 26.6. 

13C-NMR (151 MHz, CD2Cl2): 143.6 (C-11), 143.5 (C-10), 141.4 (C-19), 141.3 (C-18), 139.5 (C-5), 

139.4 (C-6), 136.5 (C-), 136.4 (C-), 135.2 (C-13), 134.9 (C-12), 134.2 (C-3), 133.7 (C-17), 133.6 (C-

16), 131.5 (C-), 131.4 (C-8), 131.3 (C-14), 131.1 (C-15), 130.7 (C-), 130.6 (C-), 130.5 (C-1), 130.3 (C-

2), 128.0 (C-), 127.8 (C-22), 127.8 (C-), 127.3 (C-9), 124.2 (C-4), 122.6 (C-), 122.6 (C-), 119.8 (C-), 

119.8 (C-7), 119.7 (C-), 117.6 (C-), 117.5 (C-), 106.0 (C-20), 106.0 (C-21), 35.6 (C-23), 34.6 (C-24), 

22.6 (C-25), 14.0 (C-26). All other signals could not be assigned due to the two multiplet signals in the 
1H NMR with 4H and 6H.  

HRMS (EI): m/z [M]+ calcd. for C58H51B3N6Na: 887.43717; found: 887.43794 (Δ = 0.8 mmu) 

Mp: decomposition 
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Synthesis of A 

Under an inert atmosphere 4 (112 mg, 0.13 mmol, 1 equiv.) was dissolved in degassed THF (50 mL). A 

degassed H2SO4 solution (3.1 mL, 2 M in water, 6.28 mmol, 48 equiv.) was added dropwise. The mixture 

was stirred for 3 days at 50 °C. After cooling to rt, the obtained solid was filtered and washed with 

concentrated NaHCO3 solution, water, acetone and thf until a white solid was obtained. Sublimation in 

a quartz ampule (10-3 mbar, 300 °C) yielded the desired compound A as colourless needles (66.2 mg, 

0.12 mmol, 90 %). 

1H-NMR (600 MHz, 80 °C, dioxane-d8): 8.74-8.72 (m, 2H, H-1), 8.55 (d, J = 8.0 Hz, 2H, H-4), 8.48-

8.42 (m expected as d + s; d, 2H, H-7; s, 4H, H-5, H-6), 7.98-7.94 (m, 1H, H-8), 7.84-7.79 (m, 2H, H-

3), 7.66-7.61 (m, 2H, H-2), 2.98 (t, J = 7.7 Hz, 4H, H-9), 1.95-1.86 (m, 4H, H-10), 1.63-1.53 (m, 4H, 

H-11), 1.07 (t, J = 7.4 Hz, 6H, H-12). 

11B-NMR (128 MHz, 80 °C, dioxane-d8): 30.5 (br s). 

13C-NMR (151 MHz, 80 °C, dioxane-d8): 142.4 (C-5), 140.4 (C-12), 138.1 (C-6), 136.6 (C-8), 134.5 

(C-11), 133.4 (C-1), 132.9 (C-14), 132.3 (C-3), 126.9 (C-2), 126.0 (C-10), 125.0 (C*-7), 124.9 (C*-9), 

123.1 (C-4), 120.8 (C-13), 36.0 (C-15), 34.3 (C-16), 22.7 (C-17), 13.8 (C-18). C* could be interchanged 

due to overlap in 1H-NMR. C-B are not found due to quadrupole moment. 

IR (KBr) ν (cm-1): 3069, 3037, 2951, 2926, 2869, 2853, 1602, 1585, 1573, 1556, 1547, 1483, 1460, 

1430, 1395, 1380, 1328, 1294, 1251, 813, 780, 459, 738, 675, 621. 

UV/vis (1,4-dioxane) λmax (log ε): 204 (5.16), 207 (5.17), 210 (5.17), 224 (5.07), 240 (4.99), 248 (5.00), 

264 (4.90), 291 (4.48), 334 (4.16), 348 (4.42), 350 (4.42), 363 (4.39), 367 (4.48). 

HRMS (DIP-APCI): m/z [M+H]+ calcd. for C38H33B3N2O: 567.29627; found 567.29583 (Δ = 0.81 ppm) 

EA: calcd. for C38H33B3N2O: N 4.95 %, C 80.62 %, H 5.88 %; found: N 4.96, C 80.97, H 5.89 %. 

Mp: 320 °C 
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3. Cartesian Coordinates of Stationary Points  

Given in Å and computed at B3LYP/6-311+G** 

Compound AH (C2V) 

53 
scf done: -1413.43740047 
 
6        0.000000000      2.532604000      2.190431000 
6        0.000000000      2.551803000      3.596188000 
6        0.000000000      0.000000000     -2.268365000 
6        0.000000000      1.236596000     -2.950048000 
6        0.000000000      2.490197000     -2.165773000 
6        0.000000000      2.482153000     -0.739258000 
6        0.000000000      3.711852000     -0.014551000 
6        0.000000000      3.743902000      1.464606000 
6        0.000000000     -2.551803000      3.596188000 
6        0.000000000     -2.532604000      2.190431000 
6        0.000000000     -3.743902000      1.464606000 
6        0.000000000     -3.711852000     -0.014551000 
6        0.000000000     -2.482153000     -0.739258000 
6        0.000000000     -1.236596000     -2.950048000 
6        0.000000000     -2.490197000     -2.165773000 
6        0.000000000      3.726754000     -2.824494000 
1        0.000000000      3.758515000     -3.905093000 
6        0.000000000      4.909189000     -0.743251000 
1        0.000000000      5.855227000     -0.220441000 
6        0.000000000      1.214504000     -4.352375000 
1        0.000000000      2.126224000     -4.934050000 
6        0.000000000     -1.214504000     -4.352375000 
1        0.000000000     -2.126224000     -4.934050000 
6        0.000000000     -3.726754000     -2.824494000 
1        0.000000000     -3.758515000     -3.905093000 
6        0.000000000     -4.909189000     -0.743251000 
1        0.000000000     -5.855227000     -0.220441000 
6        0.000000000     -4.951431000      2.193546000 
1        0.000000000     -5.907766000      1.688366000 
6        0.000000000     -3.747272000      4.295260000 
1        0.000000000     -3.755672000      5.379624000 
6        0.000000000      3.747272000      4.295260000 
1        0.000000000      3.755672000      5.379624000 
6        0.000000000      4.951431000      2.193546000 
1        0.000000000      5.907766000      1.688366000 
6        0.000000000      4.923774000     -2.128198000 
1        0.000000000      5.866344000     -2.663380000 
6        0.000000000      0.000000000     -5.029783000 
1        0.000000000      0.000000000     -6.114808000 
6        0.000000000     -4.923774000     -2.128198000 
1        0.000000000     -5.866344000     -2.663380000 
6        0.000000000     -4.950151000      3.579888000 
1        0.000000000     -5.895836000      4.111765000 
6        0.000000000      4.950151000      3.579888000 
1        0.000000000      5.895836000      4.111765000 
5        0.000000000      0.000000000     -0.761165000 
5        0.000000000     -1.222483000      1.401360000 
5        0.000000000      1.222483000      1.401360000 
7        0.000000000      1.256642000     -0.040863000 
7        0.000000000     -1.256642000     -0.040863000 
8        0.000000000      0.000000000      2.034216000 
1        0.000000000     -1.606988000      4.128519000 
1        0.000000000      1.606988000      4.128519000 
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4. Spectra  

Figure S1: 1H-NMR of 2 in CD2Cl2. 

 

Figure S2: 11B-NMR of 2 in CD2Cl2. 
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Figure S3: 13C-NMR of 2 in CD2Cl2. 

 

 

Figure S4: HR-APCI of 2. 
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Figure S5: Data sheet of HR-APCI of 2. 
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Figure S6: 1H-NMR of 3 in CD2Cl2. 

 

 

 

Figure S7: 11B-NMR of 3 in CD2Cl2. 
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Figure S8: 13C-NMR of 3 in CD2Cl2. 

 

 

Figure S9: EI-MS spectra of 3. 
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Figure S10: Data sheet of HR-EI of 3. 
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Figure S11: 1H-NMR (aromatic signals) of 4 in CD2Cl2.  

 

Figure S12: 1H-NMR (non-aromatic signals) of 4 in CD2Cl2. 

 

 

 

 

B
H
N

H
N

BB
HN

H
N

H
N

NH
1

2

3

4

3

2

1

5

6

7

8
9

10

11

11

10

9

12

6

7

8

1 2

33
13

18

19

19
18

13
14

15

16

17

14
15

16

17



S14 
 

 

Figure S13: HR-APCI of 4. 
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Figure S14: 11B-NMR of 4 in CD2Cl2. 

 

Figure S15: 13C-NMR (aromatic signals) of 4 in CD2Cl2. 
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Figure S16: 13C-NMR (non-aromatic signals) of 4 in CD2Cl2. 

 

Figure S17: 1H-NMR (aromatic signals) of A in dioxane-d8 at 80 °C. 
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Figure S18: 11B-NMR of A in dioxane-d8 at 80 °C. 

 

Figure S19: 13C-NMR of A in dioxane-d8 at 80 °C. 
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Figure S20: Elementary analysis of A. 

 

 

Figure S21: HR-APCI of A. 
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Figure S22: Data sheet of HR-APCI of A. 
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Figure S23: UV-Vis spectra of A in dioxane (various concentrations). 
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Figure S24: IR (KBr) spectra of A. 

 

 

Figure S25: Molecular structure of A (hydrogens are omitted for clarity). 
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