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1.) General Information 
Methods and Materials: Irradiation of the photochemical reaction was carried out 
using Kessil PR160L-390 nm ultraviolet lamps from both sides at 1–2 cm, with an average 
intensity of 159mW/cm2 (measured from 6 cm distance). Reactions were cooled using 
a 20W clamp fan placed on the top of the reactor. Stirring was achieved by placing 
the assembled reactor on IKA C-MAG HS 7 control magnetic stir bars. All reactions were 
performed in 2mL vials and were run under air (see the picture below for the reaction 
setup).  

Analytical TLC was performed on silica gel GF254 plates. The TLC plates were 
visualized by ultraviolet light (λ = 254 nm). Organic solutions were concentrated using 
a rotary evaporator with a diaphragm vacuum pump purchased from EYELA and 
Heidolph. Frash silica-gel chromatography was performed using 300–400 mesh silica gel 
(Qingdao, China). 

Proton and carbon magnetic-resonance spectra (1H NMR, 13C NMR, 11B NMR and 
19F NMR) were recorded on a Bruker AVANCE III (1H NMR at 400 MHz or 600 MHz, 13C 
NMR at 101 MHz or 151 MHz, 11B NMR at 128 MHz or 193MHz, 19F NMR at 377 MHz) 
spectrometer with solvent resonance as the internal standard (1H NMR: CDCl3 at 7.26 
ppm; 13C NMR: CDCl3 at 77.16 ppm). NMR yield using pyrazine or hexamethyldisiloxane 
(HMDSO) was used as the internal standard. 1H NMR data are reported as follows: 
chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, dd = doublet of doublets, 
ddd = doublet of doublets of doublets, ddddd = doublet of doublets of doublets of 
doublets of doublets, dt = doublet of triplets, ddt = doublet of doublets of triplets, td = 
triplet of doublets, tt = triplet of triplets, m = multiplet, q = quartet), coupling constants 
(Hz), and integration.  

Commercially available reagents were purchased from Sigma-Aldrich, Adamas-
beta, TCI, and Bidepharm and were used as received unless otherwise noted. Super 
Dry solvents such as acetonitrile (AcN), dimethylformamide (DMF), tetrahydrofuran 
(THF), dichloromethane (DCM), 1,2-dichloroethane (DCE) and dimethyl sulfoxide 
(DMSO) were purchased from Adamas-beta. Other common solvents such as 
petroleum ether (PE) and ethyl acetate (EtOAc) were rectification grade for flash 
chromatography on silica gel purchased from General-reagent.  
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Scheme S1 Photo reaction setup 

2.) Optimization Studies 
General procedure (A): 

An oven-dried 2 mL vial was charged with a magnetic stir bar, and to the solvent 
of the 3-Methoxy-4-(methoxycarbonyl) aniline (36.2 mg, 0.2 mmol, 1.0 eq) in AcN (0.5 
mL), suitable NBS, B2pin2 and base, isoquinoline (5.2 mg, 0.04 mmol, 20 mol%) were 
added. The vial was sealed with a plastic cap and then irradiated with a 2*390 nm LEDs 
light for a period of time. The inorganic base was removed by filtration and the solvent 
was removed by vacuum evaporation. NMR yield was determined by 1H NMR using 
pyrazine or HMDSO as the internal standard. The reaction mixture was purified by flash 
chromatography on silica gel to afford the desired borylated product.  
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[a] NMR yields were using pyrazine or hexamethyl disiloxane as the internal standard. [b] Isolated 

yields, single isomer. [c] No light. [d] Without isoquinoline. 

Table S1 Optimization of reaction conditions  

3.) Substrate Scope of Arenes and Characterization Data 

General procedure (B):  
An oven-dried 2 mL vial was charged with a magnetic stir bar, and to the solvent 

of the according arenes (0.2 mmol, 1.0 eq) in AcN (0.5 mL), NBS (39.2 mg, 0.22 mmol, 
1.1 eq), B2pin2 (203.1 mg, 0.8 mmol, 4.0 eq), NH4HCO3 (79.1 mg, 1.0 mmol, 5.0 eq), 
isoquinoline (5.2 mg, 0.04 mmol, 20 mol%) were added. The vial was sealed with a 
plastic cap and then irradiated with a 2*390 nm LEDs light for 36 h. After filtrating the 
inorganic base, the solvent was removed by vacuum evaporation. NMR yield was 
determined by 1H NMR using pyrazine or HMDSO as the internal standard. The reaction 
mixture was purified by flash chromatography on silica gel to afford the desired 
borylated product.  

General procedure (C):  
An oven-dried 2 mL vial was charged with a magnetic stir bar, and to the solvent of 
the according arenes (0.2 mmol, 1.0 eq) in AcN (0.5 mL), NBS (39.2 mg, 0.22 mmol, 1.1 
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eq), B2pin2 (203.1 mg, 0.8 mmol, 4.0 eq), NH4HCO3 (79.1 mg, 1.0 mmol, 5.0 eq), 
isoquinoline (25.8 mg, 0.2 mmol, 100 mol%) were added. The vial was sealed with a 
plastic cap and then irradiated with a 2*390 nm LEDs light for 72 h. After filtrating the 
inorganic base, the solvent was removed by vacuum evaporation. NMR yield was 
determined by 1H NMR using pyrazine or HMDSO as the internal standard. The reaction 
mixture was purified by flash chromatography on silica gel to afford the desired 
borylated product. 

2-(4-methoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (1) 

 
Following general procedure (B), 1 was obtained as colorless liquid in 76% isolated 

yield from anisole using 40:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.4 Hz, 2H), 6.90 (d, J = 8.6 Hz, 2H), 3.83 (s, 

3H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 162.28, 136.64, 113.44, 83.67, 55.21, 24.99 
(a signal for the carbon that is attached to the boron atom was not observed). 11B NMR 
(128 MHz, CDCl3) δ 31.08. The NMR data were inconsistent with the reported data.[1] 

4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) phenol (2) 

 
Following general procedure (B), 2 was obtained as white solid in 33% isolated yield 

from phenol using 10:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.5 Hz, 12H), 5.72 (s, 

1H), 1.34 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 158.74, 136.89, 115.01, 83.81, 24.95 (a 
signal for the carbon that is attached to the boron atom was not observed). 11B NMR 
(128 MHz, CDCl3) δ 30.80. The NMR data were inconsistent with the reported data.[2] 

 
2-(4-(triisopropylsilyloxy) phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3) 

 
(tri-isopropylsilyloxy) benzene was synthesized according to the literature 

precedent:[3] Phenol (2 g, 21.25 mmol) and imidazole (3.62 g, 53.13 mmol) were 
dissolved in 130 mL of DCM. tri-isopropylsilyl chloride (5.45 mL, 25.5 mmol) was added 
to the mixture and the mixture was stirred at room temperature until no starting material 
remained using TLC. The reaction mixture was extracted using distilled H2O (1 x 70 mL) 
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and the organic layer was washed with 1 N NaOH (1 x 70 mL) and brine (1 x 70 mL), 
dried over using Na2SO4 and concentrated to afford the pure product as a faint brown 
oil. Analytical data matched those reported in the literature.[3] 1H NMR (600 MHz, CDCl3) 
δ7.22 (dt, J = 7.0, 4.4 Hz, 2H), 6.93 (dt, J = 7.6, 4.6 Hz, 1H), 6.89 (dd, J = 8.3, 2.7 Hz, 2H), 
1.30 – 1.23 (m, 3H), 1.11 (dd, J = 7.9, 3.0 Hz, 18H). 

Following general procedure (B), 3 was obtained as a colorless liquid in 50% 
isolated yield from (tri-isopropylsilyloxy) benzene using 90:1 petroleum ether/EtOAc as 
eluent.  

1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 8.4 Hz, 2H), 6.87 (d, J = 8.4 Hz, 2H), 1.33 (s, 
12H), 1.28 – 1.25 (m, 3H), 1.09 (d, J = 7.4 Hz, 18H).13C NMR (151 MHz, CDCl3) δ 159.10, 
136.57, 119.52, 83.65, 25.02, 18.05, 12.85 (a signal for the carbon that is attached to the 
boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 32.12. The NMR data were 
inconsistent with the reported data.[4] 

2-[4-[[(1,1-dimethylethyl) diphenylsilyl] oxy] phenyl]-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4) 

 
tert-Butyl(phenoxy)diphenylsilane was synthesized according to the literature 

precedent: [3] phenol (2 g, 21 mmol) and imidazole (2.6 g, 38.5 mmol) were dissolved in 
20 mL of MeCN. tert-Butyldiphenylsilyl chloride (4.6 mL, 17.5 mmol) was added to the 
mixture and the reaction was allowed to stir overnight. The reaction was diluted with 
40 mL Et2O and poured into 50 mL of water. The organic layer was extracted with Et2O 
(2 x 40 mL), washed with brine (1 x 50 mL) and dried using Na2SO4. The crude product 
was purified by column chromatography to afford the pure product as a colorless oil. 
Analytical data matched those reported in the literature. [5] 1H NMR (400 MHz, CDCl3) δ 
7.77 – 7.70 (m, 4H), 7.47 – 7.35 (m, 6H), 7.15 – 7.07 (m, 2H), 6.91 – 6.85 (m, 1H), 6.82 – 6.75 
(m, 2H), 1.12 (s, 9H). 

Following general procedure (B), 4 was obtained as white solid in 32% isolated yield 
from tert-Butyl(phenoxy)diphenylsilane using 60:1 petroleum ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.73 (dd, J = 8.0, 1.5 Hz, 4H), 7.58 (d, J = 8.5 Hz, 2H), 7.46 
– 7.34 (m, 6H), 6.81 – 6.74 (m, 2H), 1.31 (s, 12H), 1.11 (s, 9H). 13C NMR (101 MHz, CDCl3) δ 
136.37, 135.59, 132.87, 130.03, 127.91, 119.37, 83.61, 26.62, 25.17, 24.98, 19.60 (a signal 
for the carbon that is attached to the boron atom was not observed). 11B NMR (128 
MHz, CDCl3) δ 32.76. The NMR data were inconsistent with the reported data.[6] 

4,4,5,5-tetramethyl-2-(4-phenethoxyphenyl)-1,3,2-dioxaborolane (5) 
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Following general procedure (C), 5 was obtained as colorless liquid in 50% isolated 
yield from phenethoxybenzene using 60:1 petroleum ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 8.5 Hz, 2H), 7.33 – 7.25 (m, 5H), 6.89 (d, J = 
8.5 Hz, 2H), 4.20 (t, J = 7.2 Hz, 2H), 3.10 (t, J = 7.2 Hz, 2H), 1.33 (s, 12H). 13C NMR (151 MHz, 
CDCl3) δ 161.54, 138.30, 136.66, 129.15, 128.65, 126.66, 114.08, 83.70, 68.61, 35.89, 25.01 
(a signal for the carbon that is attached to the boron atom was not observed). 11B NMR 
(128 MHz, CDCl3) δ 31.80. HRMS calculated for C20H25BO3 (M + H+): 325.1970, found: 
325.1977. 

2-(4-(tert-butoxy) phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (6) 

 
Following general procedure (B), 6 was obtained as colorless liquid in 33% isolated 

yield from tert-butoxybenzene using 40:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.4 Hz, 2H), 6.98 (d, J = 8.5 Hz, 2H), 1.36 (s, 

9H), 1.33 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 135.91, 123.18, 83.79, 29.07, 25.02(signal 
for the carbon that is attached to the boron atom was not observed). 11B NMR (128 
MHz, CDCl3) δ 31.01. The NMR data were in consistent with the reported data.[7] 

4,4,5,5-tetramethyl-2-(4-phenoxyphenyl)-1,3,2-dioxaborolane (7) 

 
Following general procedure (B), 7 was obtained as white solid in 50% isolated yield 

from diphenyl ether using 40:1 petroleum ether/EtOAc as eluent. 
1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 8.5 Hz, 2H), 7.35 (t, J = 7.9 Hz, 2H), 7.13 (t, J = 

7.4 Hz, 1H), 7.04 (d, J = 8.1 Hz, 2H), 6.99 (d, J = 8.5 Hz, 2H), 1.35 (s,12H). 13C NMR (101 MHz, 
CDCl3) δ 160.33, 156.68, 136.77, 129.94, 123.80, 119.61, 117.81, 83.87, 25.00 (a signal for 
the carbon that is attached to the boron atom was not observed). 11B NMR (128 MHz, 
CDCl3) δ 32.20. The NMR data were inconsistent with the reported data.[8] 

4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (8) 

 
Following general procedure (B), 8 was obtained as colorless solid in 45% isolated 

yield from aniline using 10:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.62 (d, J = 7.9 Hz, 2H), 6.66 (d, J = 7.9 Hz,2H), 3.73 (brs, 

2H), 1.32 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 149.41, 136.53, 114.21, 83.42, 24.97 (a 



S8 
 

signal for the carbon that is attached to the boron atom was not observed). 11B NMR 
(128 MHz, CDCl3) δ 30.86. The NMR data were inconsistent with the reported data.[1] 

N-Methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (9) 

 
Following general procedure (B), 9 was obtained as white solid in 54% isolated yield 

from N-Methylbenzenamine using 20:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.65 (d, J = 8.5 Hz, 2H), 6.66 – 6.59 (m, 2H), 2.86 (s, 3H), 

1.32 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 151.41, 136.48, 112.01, 83.37, 30.74, 24.98 (a 
signal for the carbon that is attached to the boron atom was not observed). 11B NMR 
(128 MHz, CDCl3) δ 30.80. The NMR data were inconsistent with the reported data. [9] 

N-ethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (10) 

 
Following general procedure (B), 10 was obtained as colorless solid in 51% isolated 

yield from N-ethylaniline using 60:1 petroleum ether/EtOAc as eluent. 
1H NMR (400 MHz, CDCl3) δ 7.63 (d, J = 8.4 Hz, 2H), 6.57 (d, J = 8.5 Hz, 2H), 3.19 (q, J 

= 7.2 Hz, 2H), 1.32 (s, 12H), 1.25 (t, J = 7.2 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 150.96, 
136.49, 111.95, 83.30, 38.19, 24.97, 14.88 (a signal for the carbon that is attached to the 
boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 31.09. HRMS calculated for 
C14H22BNO2 (M + H+): 248.1816, found: 248.1831. 

N, N-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (11) 

 
Following general procedure (B), 11 was obtained as white solid in 34% isolated 

yield from N, N-dimethylaniline using 60:1 petroleum ether/EtOAc as eluent. 
1H NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.2 Hz, 2H), 6.70 (d, J = 8.2 Hz, 2H), 2.99 (s, 

6H), 1.32 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 152.66, 136.27, 111.38, 83.28, 40.24, 24.97 
(a signal for the carbon that is attached to the boron atom was not observed). 11B NMR 
(128 MHz, CDCl3) δ 31.39. The NMR data were inconsistent with the reported data.[2] 

N, N-diethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (12) 
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Following general procedure (B), 12 was obtained as white solid in 40% isolated 

yield from N, N-diethylaniline using 40:1 petroleum ether/EtOAc as eluent. 
1H NMR (400 MHz, CDCl3) δ 7.66 (d, J = 8.8 Hz, 2H), 6.64 (d, J = 8.8 Hz, 2H), 3.38 (q, J 

= 7.0 Hz, 4H), 1.32 (s, 12H), 1.16 (t, J = 7.0 Hz, 6H). 13C NMR (151 MHz, CDCl3) δ 150.09, 
136.54, 110.76, 83.21, 44.36, 24.98, 12.72 (a signal for the carbon that is attached to the 
boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 30.66. HRMS calculated for 
C16H26BNO2 (M + H+): 276.2129, found: 276.2151. 

tert-butyl (4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) phenyl) carbamate (13) 

 
Following general procedure (C), isoquinoline (25.8 mg, 0.2 mmol, 1.0 eq) was used 

and after irradiation for 72 h, 13 was obtained as a white solid in 55% isolated yield from 
tert-butyl phenylcarbamate using 40:1 petroleum ether/EtOAc as eluent. 

1H NMR (400 MHz, CDCl3) δ 7.73 (d, J = 8.4 Hz, 2H), 7.36 (d, J = 8.3 Hz, 2H), 6.55 (s, 
1H), 1.51 (s, 9H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3) δ152.54, 141.23, 135.99, 117.35, 
83.78, 80.85, 28.47, 25.00 (a signal for the carbon that is attached to the boron atom 
was not observed). 11B NMR (193 MHz, CDCl3) δ 31.06. The NMR data were inconsistent 
with the reported data.[1] 

N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) phenyl) acetamide (14) 

 

Following general procedure (C), isoquinoline (25.8 mg, 0.2 mmol, 1.0 eq) was used 
and after irradiation for 72 h, 14 was obtained as colorless crystal in 48% isolated yield 
from N-phenylacetamide using 4:1 petroleum ether/EtOAc as eluent. 

1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.2 Hz, 2H), 7.51 (d, J = 8.0 Hz, 2H), 2.17 (s, 
3H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 168.38, 140.70, 135.96, 118.67, 83.89, 25.01, 
24.91(a signal for the carbon that is attached to the boron atom was not observed). 
11B NMR (193 MHz, CDCl3) δ 31.02. The NMR data were inconsistent with the reported 
data.[10] 

4-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl) phenyl] morpholine (15) 
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Following general procedure (B), 15 was obtained as colorless crystal in 61% 

isolated yield from N-Phenylmorpholine using 40:1 petroleum ether/EtOAc as eluent. 
1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.3 Hz, 2H), 6.88 (d, J = 8.3 Hz, 2H), 3.87 – 3.83 

(m, 4H), 3.24 – 3.20 (m, 4H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 153.48, 136.29, 
114.23, 83.54, 66.90, 48.52, 24.97 (a signal for the carbon that is attached to the boron 
atom was not observed). 11B NMR (193 MHz, CDCl3) δ 31.05. The NMR data were 
inconsistent with the reported data.[11] 

1-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl) phenyl] pyrrolidine (16) 

 
Following general procedure (B), 16 was obtained as colorless crystal in 43% 

isolated yield from N-Phenylpyrolidine using 60:1 petroleum ether/EtOAc as eluent. 
1H NMR (400 MHz, CDCl3) δ 7.67 (d, J = 8.6 Hz, 2H), 6.55 (d, J = 8.1 Hz, 2H), 3.35 – 3.28 

(m, 4H), 2.03 – 1.97 (m, 4H), 1.32 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 150.04, 136.37, 
111.22, 83.23, 47.69, 25.56, 24.98 (a signal for the carbon that is attached to the boron 
atom was not observed). 11B NMR (193 MHz, CDCl3) δ 31.38. The NMR data were 
inconsistent with the reported data. [12] 

2-(3,4-dimethoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (17) 

 
Following general procedure (B), 17 was obtained as colorless solid in 64% isolated 

yield from 3,4-dimethoxybenzene using 30:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.42 (d, J = 8.0 Hz, 1H), 7.28 (s, 1H), 6.87 (d, J = 8.0 Hz, 1H), 
3.91 (s, 3H), 3.89 (s, 3H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 151.76, 148.46, 128.68, 
116.70, 110.61, 83.77, 55.96, 55.85, 25.04 (d, J = 25.5 Hz) (a signal for the carbon that is 
attached to the boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 30.69. The 
NMR data were inconsistent with the reported data.[1] 

2-(benzo[d] [1,3] dioxol-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (18) 



S11 
 

 

Following general procedure (B), 18 was obtained as colorless liquid in 36% isolated 
yield from benzo[d] [1,3] dioxole using 60:1 petroleum ether/EtOAc as eluent. 

1H NMR (400 MHz, CDCl3) δ 7.36 (d, J = 7.7 Hz, 1H), 7.24 (s, 1H), 6.83 (d, J = 7.6 Hz, 
1H), 5.95 (s, 2H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 150.29, 147.32, 129.84, 114.06, 
108.40, 100.84, 83.82, 24.95 (a signal for the carbon that is attached to the boron atom 
was not observed). 11B NMR (193 MHz, CDCl3) δ 30.66. The NMR data were inconsistent 
with the reported data.[1] 

2-(4-methoxy-3-methylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (19) 

 

Following general procedure (B), 19 was obtained as colorless solid in 26% isolated 
yield from 1-methoxy-2-methylbenzene using 40:1 petroleum ether/EtOAc as eluent. 

1H NMR (400 MHz, CDCl3) δ 7.64 (dd, J = 8.1, 1.7 Hz, 1H), 7.59 (s, 1H), 6.82 (d, J = 8.1 
Hz, 1H), 3.85 (s, 3H), 2.21 (s, 3H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 160.60, 137.30, 
134.41, 109.43, 83.64, 55.34, 25.01, 16.09(signal for the carbon that is attached to the 
boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 30.66. The NMR data were 
inconsistent with the reported data.[13] 

methyl 2-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) benzoate (20) 

 
Following general procedure (B), 20 was obtained as colorless solid in 55% isolated 

yield from methyl 2-methoxybenzoate using 10:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 8.22 (s, 1H), 7.90 (d, J = 8.3 Hz, 1H), 6.96 (d, J = 8.4 Hz, 

1H), 3.92 (s, 3H), 3.88 (s, 3H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 166.75, 161.59, 
140.36, 138.50, 119.84, 111.35, 84.03, 56.08, 52.05, 25.01(a signal for the carbon that is 
attached to the boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 31.59 The 
NMR data were inconsistent with the reported data.[14] 

2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-phenol (21) 
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Following general procedure (B), 21 was obtained as white solid in 30 % isolated 

yield from 2-fluorophenol using 6:1 petroleum ether/EtOAc as eluent. 
1H NMR (400 MHz, CDCl3) δ 7.49 (dd, J = 9.5, 5.4 Hz, 2H), 6.98 (t, J = 8.3 Hz, 1H), 5.37 

(s, 1H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3)δ150.93 (d, J = 238.6 Hz), 146.57 (d, J = 
14.2 Hz), 131.94 (d, J = 3.4 Hz), 121.55 (d, J = 16.1 Hz), 117.04, 84.06, 24.92. 11B NMR (128 
MHz, CDCl3) δ 30.74.19F NMR (377 MHz, CDCl3) δ -141.94 (dd, J = 11.0, 8.4 Hz). The NMR 
data were inconsistent with the reported data.[15] 

2-Methoxy-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (22) 

 
Following general procedure (B), 22 was obtained as white solid in 51% isolated 

yield from 2-Aminomethoxybenzene using 10:1 petroleum ether/EtOAc as eluent.  
1H NMR (600 MHz, CDCl3) δ 7.29 (d, J = 7.7 Hz, 1H), 7.20 (s, 1H), 6.70 (d, J = 7.7 Hz, 

1H), 3.89 (s, 3H), 1.33 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 146.59, 139.56, 128.97, 115.96, 
114.17, 83.48, 55.66, 24.98 (a signal for the carbon that is attached to the boron atom 
was not observed). 11B NMR (193 MHz, CDCl3) δ 31.16. The NMR data were inconsistent 
with the reported data.[16] 

2-Fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (23) 

 
Following general procedure (B), 23 was obtained as pale-yellow solid in 51% 

isolated yield from 2-Fluoroaniline using 40:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ7.44 – 7.34 (m, 2H), 6.76 (td, J = 8.2, 1.8 Hz, 1H), 1.32 (d, J 

= 1.8 Hz, 12H). 13C NMR (151 MHz, CDCl3) δ 151.25 (d, J = 239.1 Hz), 137.66 (d, J = 12.6 
Hz), 131.64 (d, J = 3.2 Hz), 121.13 (d, J = 16.5 Hz), 116.09 (d, J = 3.1 Hz), 83.73, 24.97 (a 
signal for the carbon that is attached to the boron atom was not observed). 11B NMR 
(128 MHz, CDCl3) δ 35.04. 19F NMR (377 MHz, CDCl3) δ -137.19 (t, J = 10.2 Hz). The NMR 
data were inconsistent with the reported data.[17] 

4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(trifluoromethyl) aniline (24) 
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Following general procedure (B), 24 was obtained as white solid in 42% isolated 

yield from 2-(trifluoromethyl) aniline using 40:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.89 (s, 1H), 7.71 (d, J = 8.1 Hz, 1H), 6.70 (d, J = 8.1 Hz, 

1H), 1.32 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 147.06, 139.46, 133.85 – 133.73 (m), 125.23 
(d, J = 272.1 Hz), 116.26, 113.23 (d, J = 30.2 Hz), 83.85, 24.98 (a signal for the carbon that 
is attached to the boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 31.79. 
19F NMR (377 MHz, CDCl3) δ -62.53. The NMR data were inconsistent with the reported 
data.[18] 

4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(trifluoromethoxy) aniline (25) 

 
Following general procedure (B), 25 was obtained as colorless solid in 75% isolated 

yield from 2-(trifluoromethoxy) aniline using 20:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.56 (s, 1H), 7.52 (d, J = 7.9 Hz, 1H), 6.77 (d, J = 8.0 Hz, 

1H), 1.32 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 141.91, 136.08, 134.59, 128.02, 120.23, 
116.15, 83.82, 24.98 (a signal for the carbon that is attached to the boron atom was not 
observed). 11B NMR (193 MHz, CDCl3) δ 30.27. 19F NMR (377 MHz, CDCl3) δ -57.91. The 
NMR data were inconsistent with the reported data.[18] 

2-(difluoromethoxy)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- aniline (26) 

 
Following general procedure (B), 26 was obtained as colorless crystal in 65% 

isolated yield from 2-(Difluoromethoxy) aniline using 20:1 petroleum ether/EtOAc as 
eluent.  

1H NMR (400 MHz, CDCl3) δ 7.47 (dd, J = 7.9, 1.3 Hz, 1H), 7.42 (d, J = 1.3 Hz, 1H), 6.76 
(d, J = 7.9 Hz, 1H), 6.50 (t, J = 74.5 Hz, 1H), 1.32 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 
141.69, 138.34, 133.54, 125.84, 117.14 (t, J = 258.9 Hz), 115.70, 83.78, 24.97 (a signal for 
the carbon that is attached to the boron atom was not observed). 11B NMR (128 MHz, 
CDCl3) δ 35.04. 19F NMR (377 MHz, CDCl3) δ -79.18 (d, J = 74.7 Hz). The NMR data were 
inconsistent with the reported data.[18] 

2-amino-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) benzonitrile (27) 
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Following general procedure (B), 27 was obtained as white solid in 93% isolated 

yield from 2-aminobenzonitrile using 20:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 1.5 Hz, 1H), 7.72 (dd, J = 8.3, 1.5 Hz, 1H), 6.70 

(d, J = 8.3 Hz, 1H), 4.57 (s, 2H), 1.32 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 151.65, 140.12 
(d, J = 36.7 Hz), 117.54, 114.27, 95.93, 84.04, 24.98 (a signal for the carbon that is 
attached to the boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 30.52. The 
NMR data were inconsistent with the reported data.[18] 

2,4-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (28) 

 
Following general procedure (B), 28 was obtained as colorless solid in 77% isolated 

yield from 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline using 10:1 petroleum 
ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 8.11 (d, J = 1.6 Hz, 1H), 7.67 (dd, J = 8.1, 1.6 Hz, 1H), 6.64 
(d, J = 8.1 Hz, 1H), 1.33 (s, 12H), 1.31 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 155.26, 144.57, 
139.64, 114.59, 83.75, 83.38, 25.06, 24.99 (a signal for the carbons that are attached to 
the boron atoms were not observed). 11B NMR (193 MHz, CDCl3) δ 31.13. The NMR data 
were inconsistent with the reported data.[16] 

2-Fluoro-N-methyl-4-(tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (29) 

 
Following general procedure (B), 29 was obtained as colorless solid in 66% isolated 

yield from 2-Fluoro-N-methylaniline using 40:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.48 (dd, J = 7.8, 1.3 Hz, 1H), 7.37 (dd, J = 12.2, 1.3 Hz, 

1H), 6.66 (t, J = 8.2 Hz, 1H), 2.90 (s, 3H), 1.32 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 151.20 
(d, J = 239.1 Hz), 140.40, 132.13 (d, J = 3.0 Hz), 119.78 (d, J = 16.2 Hz), 110.79, 83.63, 30.11, 
24.97 (a signal for the carbon that is attached to the boron atom was not observed). 
11B NMR (193 MHz, CDCl3) δ 30.84. 19F NMR (377 MHz, CDCl3) δ -139.06. The NMR data 
were inconsistent with the reported data.[19] 

4-Methyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (30) 
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Following general procedure (B), 30 was obtained as colorless solid in 40% isolated 

yield from 4-Methylbenzenamine using 40:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.43 (d, J = 2.3 Hz, 1H), 7.05 (dd, J = 8.1, 2.2 Hz, 1H), 6.59 

(d, J = 8.2 Hz, 1H), 2.22 (s, 3H), 1.34 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 150.66, 136.85, 
133.74, 126.62, 115.58, 83.72, 25.05, 20.38 (a signal for the carbon that is attached to 
the boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 31.52. The NMR data 
were inconsistent with the reported data.[20] 

Methyl 4-amino-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) benzoate (31) 

 
Following general procedure (B), 31 was obtained as white solid in 62% isolated 

yield from 4-(Methoxycarbonyl) aniline using 10:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 8.31 (d, J = 2.2 Hz, 1H), 7.87 (dd, J = 8.6, 2.2 Hz, 1H), 6.55 

(d, J = 8.6 Hz, 1H), 3.84 (s, 3H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 167.40, 157.56, 
139.64, 134.48, 118.12, 114.03, 83.92, 51.56, 24.97 (a signal for the carbon that is 
attached to the boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 30.96. The 
NMR data were inconsistent with the reported data.[21] 

2-(4-methoxy-2-methylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (32) 

 
Following general procedure (B), 32 was obtained as colorless oil in 30% isolated 

yield from 1-methoxy-3-methylbenzene using 40:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 9.0 Hz, 1H), 6.73 – 6.67 (m, 2H), 3.80 (s, 3H), 

2.52 (s, 3H), 1.33 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 161.83, 147.38, 137.97, 115.65, 
110.26, 83.27, 55.14, 25.02, 22.55 (a signal for the carbon that is attached to the boron 
atom was not observed). 11B NMR (128 MHz, CDCl3) δ 32.12. The NMR data were 
inconsistent with the reported data.[22] 

methyl 4-amino-2-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) 
benzoate (33) 
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Following general procedure (B), 33 was obtained as white solid in 76% isolated 

yield from 4-amino-2-methoxyphenyl acetate using 8:1 petroleum ether/EtOAc as 
eluent.  

1H NMR (400 MHz, CDCl3) δ 8.19 (s, 1H), 6.06 (s, 1H), 3.85 (s, 3H), 3.81 (s, 3H), 1.32 (s, 
12H). 13C NMR (101 MHz, CDCl3) δ 166.16, 164.09, 158.87, 142.81, 134.35, 96.70, 83.74, 
55.77, 51.44, 25.02 (a signal for the carbon that is attached to the boron atom was not 
observed). 11B NMR (128 MHz, CDCl3) δ 31.02. HRMS calculated for C15H22BNO5 (M + H+): 
308.1664, found: 308.1679. 

2-(4,5-dimethoxy-2-methylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (34) 

 
Following general procedure (B), 34 was obtained as white solid in 55% isolated 

yield from 1,2-dimethoxy-4-methylbenzene using 20:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.19 (s, 1H), 6.62 (s, 1H), 3.83 (s, 3H), 3.81 (s, 3H), 2.44 (s, 

3H), 1.27 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 151.04, 146.24, 139.15, 118.38, 113.31, 
83.33, 56.13, 55.75, 25.00, 21.79 (a signal for the carbon that is attached to the boron 
atom was not observed). 11B NMR (193 MHz, CDCl3) δ 30.70. HRMS calculated for 
C15H23BO4 (M + H+): 279.1762, found: 279.1777. 

5-methoxy-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-4-(trifluoromethyl) 
aniline (35) 

 
Following general procedure (B), 35 was obtained as colorless crystal in 65% 

isolated yield from 3-methoxy-4-(trifluoromethyl) aniline using 10:1 petroleum 
ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.78 (s, 1H), 6.11 (s, 1H), 3.84 (s, 3H), 1.33 (s, 12H). 13C 
NMR (101 MHz, CDCl3) δ 161.43, 158.37, 136.59 (d, J = 5.1 Hz), 124.55 (d, J = 270.6 Hz), 
108.20 (d, J = 31.2 Hz), 97.14, 83.81, 55.65, 25.02 (a signal for the carbon that is attached 
to the boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 30.65. 19F NMR (377 
MHz, CDCl3) δ -60.54. HRMS calculated for C14H19BF3NO3 (M + H+): 318.1483, found: 
318.1498. 
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2-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-4-(trifluoromethyl) 
aniline (36) 

 
Following general procedure (B), 36 was obtained as colorless crystal in 68% 

isolated yield from 2-methyl-4-(trifluoromethyl) aniline using 40:1 petroleum 
ether/EtOAc as eluent.  

1H NMR (600 MHz, CDCl3) δ 7.76 (s, 1H), 7.33 (s, 1H), 2.16 (s, 3H), 1.35 (s, 12H). 13C 
NMR (151 MHz, CDCl3) δ 154.49, 132.15 (d, J = 3.9 Hz), 130.20 (d, J = 3.6 Hz), 125.18 (d, J 
= 270.5 Hz), 121.25, 118.53 (d, J = 32.3 Hz), 84.12, 25.04, 17.61(a signal for the carbon that 
is attached to the boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 31.47. 
19F NMR (377 MHz, CDCl3) δ -60.99. HRMS calculated for C14H19BF3NO2 (M + H+): 302.1534, 
found: 302.1551. 

ethyl 4-amino-3-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) benzoate 
(37) 

 
Following general procedure (B), 37 was obtained as white solid in 67% isolated 

yield from ethyl 4-amino-3-methoxybenzoate using 8:1 petroleum ether/EtOAc as 
eluent.  

1H NMR (400 MHz, CDCl3) δ 7.98 (d, J = 1.8 Hz, 1H), 7.46 (d, J = 1.9 Hz, 1H), 4.32 (q, J 
= 7.1 Hz, 2H), 3.89 (s, 3H), 1.37 (t, J = 7.1 Hz, 3H), 1.35 (s, 12H). 13C NMR (151 MHz, CDCl3) 
δ 167.22, 148.34, 145.69, 131.47, 117.97, 112.97, 83.93, 60.44, 55.77, 25.05, 14.70 (a signal 
for the carbon that is attached to the boron atom was not observed). 11B NMR (193 
MHz, CDCl3) δ 31.05. HRMS calculated for C16H24BNO5 (M + H+): 322.1820, found: 
322.1837. 

2-(4-methoxy-2,3-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (38) 
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Following general procedure (B), 38 was obtained as colorless crystal in 70% 
isolated yield from ethyl 1-methoxy-2,3-dimethylbenzene using 60:1 petroleum 
ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.63 (d, J = 8.3 Hz, 1H), 6.71 (d, J = 8.3 Hz, 1H), 3.82 (s, 
3H), 2.49 (s, 3H), 2.14 (s, 3H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 159.80, 144.95, 
134.88, 125.12, 107.15, 83.28, 55.52, 25.00, 18.84, 11.67( a signal for the carbon that is 
attached to the boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 31.55. 
HRMS calculated for C15H23BO3 (M + H+): 263.1813, found: 263.1831. 

6-methoxy-2-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) phenol (39) 

 
Following general procedure (B), 39 was obtained as colorless liquid in 31% isolated 

yield from 2-methoxy-6-methylphenol using 20:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.32 (d, J = 8.2 Hz, 1H), 6.71 (d, J = 8.2 Hz, 1H), 5.65 (s, 

1H), 3.89 (s, 3H), 2.46 (s, 3H), 1.33 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 148.45, 143.53, 
130.51, 128.07, 107.39, 83.35, 55.99, 25.00, 14.29 (a signal for the carbon that is attached 
to the boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 30.87. HRMS 
calculated for C14H21BO4 (M + H+): 265.1606, found: 265.1604. 

2,6-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) phenol (40) 

B O

O
Me Me

Me
MeMe

HO
Me  

Following general procedure (B), 40 was obtained as white solid in 26% isolated 
yield from 2,6-dimethylphenol using 20:1 petroleum ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.45 (s, 2H), 4.84 (s, 1H), 2.25 (s, 6H), 1.33 (s, 12H). 13C 
NMR (151 MHz, CDCl3) δ 155.27, 135.72, 122.43, 83.65, 24.99, 15.67 (a signal for the 
carbon that is attached to the boron atom was not observed). 11B NMR (193 MHz, CDCl3) 
δ 30.69. The NMR data were inconsistent with the reported data.[23] 

2,6-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (41) 

H2N

B O

O
Me Me

Me
MeMe
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Following general procedure (B), 41 was obtained as colorless crystal in 30% 
isolated yield from 2,6-dimethylaniline using 10:1 petroleum ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.42 (s, 2H), 3.79 (s, 2H), 2.18 (s, 6H), 1.33 (s, 12H). 13C 
NMR (151 MHz, CDCl3) δ 146.06, 135.27, 120.78, 83.37, 24.97, 17.40 (a signal for the 
carbon that is attached to the boron atom was not observed). 11B NMR (193 MHz, CDCl3) 
δ 31.16. The NMR data were inconsistent with the reported data.[24] 

2,6-dimethoxy-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (42) 

 
Following general procedure (B), 42 was obtained as colorless crystal in 

40%isolated yield from 2,6-dimethoxyaniline using 10:1 petroleum ether/EtOAc as 
eluent.  

1H NMR (400 MHz, CDCl3) δ 6.98 (s, 2H), 4.06 (s, 2H), 3.89 (s, 6H), 1.33 (s, 12H). 13C 
NMR (151 MHz, CDCl3) δ 146.81, 129.24, 110.43, 83.57, 56.11, 25.00 (a signal for the 
carbon that is attached to the boron atom was not observed). 11B NMR (193 MHz, CDCl3) 
δ 31.39. HRMS calculated for C14H22BNO4 (M + H+): 280.1715, found: 280.1733. 

2,6-difluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) aniline (43) 

 
Following general procedure (B), 43 was obtained as white solid in 61% isolated 

yield from 2,6-difluoroaniline using 20:1 petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.24 (dd, J = 6.8, 2.2 Hz, 2H), 3.93 (s, 2H), 1.32 (s, 12H). 

13C NMR (151 MHz, CDCl3) δ 152.57 – 150.63 (m), 127.08 (t, J = 16.1 Hz), 116.85 (dd, J = 
14.3, 4.8 Hz), 84.05, 24.97 (a signal for the carbon that is attached to the boron atom 
was not observed). 11B NMR (193 MHz, CDCl3) δ 30.44. 19F NMR (377 MHz, CDCl3) δ -
133.90 (dd, J = 6.6, 2.2 Hz). The NMR data were inconsistent with the reported data.[25] 

2-(4-methoxy-2,3,6-trimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (44) 
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Following general procedure (B), 44 was obtained as colorless crystal in 33% 
isolated yield from 1-methoxy-2,3,5-trimethylbenzene using 80:1 petroleum 
ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 6.51 (s, 1H), 3.78 (s, 3H), 2.38 (s, 3H), 2.31 (s, 3H), 2.08 (s, 
3H), 1.38 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 158.36, 141.64, 140.21, 121.78, 109.57, 
83.57, 55.50, 25.13, 22.55, 19.80, 11.32 (a signal for the carbon that is attached to the 
boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 32.35. HRMS calculated for 
C16H25BO3 (M + H+): 277.1970, found: 277.1979. 

2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (45) 

 

Following general procedure (B), 45 was obtained as colorless liquid in 35% isolated 
yield from 2,3-dihydrobenzofuran using 60:1 petroleum ether/EtOAc as eluent. 

1H NMR (600 MHz, CDCl3) δ 7.66 (s, 1H), 7.60 (d, J = 8.0 Hz, 1H), 6.79 (d, J = 8.0 Hz, 
1H), 4.57 (t, J = 8.7 Hz, 2H), 3.19 (t, J = 8.7 Hz, 2H), 1.33 (s, 12H). 13C NMR (101 MHz, CDCl3) 
δ 163.01, 135.71, 131.66, 126.65, 109.14, 83.64, 71.49, 29.35, 25.00 (a signal for the carbon 
that is attached to the boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 
31.80. The NMR data were i consistent with the reported data.[26] 

2-(chroman-6-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (46) 

 
Following general procedure (B), 46 was obtained as colorless solid in 55% isolated 

yield from chromane using 40:1 petroleum ether/EtOAc as eluent.  
1H NMR (600 MHz, CDCl3) δ 7.53 (d, J = 8.6 Hz, 1H), 7.52 (s, 1H), 6.78 (d, J = 8.0 Hz, 

1H), 4.22 – 4.17 (m, 2H), 2.79 (t, J = 6.5 Hz, 2H), 2.02 – 1.97 (m, 2H), 1.33 (s, 12H). 13C NMR 
(101 MHz, CDCl3) δ 157.86, 137.02, 134.19, 121.77, 116.39, 83.63, 66.81, 24.98, 24.83, 22.46 
(a signal for the carbon that is attached to the boron atom was not observed). 11B NMR 
(193 MHz, CDCl3) δ 30.92. HRMS calculated for C15H21BO3 (M + H+): 261.1657, found: 
261.1664. 

1-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,2,3,4-
tetrahydroquinoline (47) 
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Following general procedure (B), 47 was obtained as white solid in 45% isolated 

yield from 1-methyl-1,2,3,4-tetrahydroquinoline using 60:1 petroleum ether/EtOAc as 
eluent.  

1H NMR (400 MHz, CDCl3) δ 7.53 (dd, J = 8.2, 1.6 Hz, 1H), 7.40 (d, J = 1.6 Hz, 1H), 6.55 
(d, J = 8.2 Hz, 1H), 3.30 – 3.23 (m, 2H), 2.91 (s, 3H), 2.76 (t, J = 6.4 Hz, 2H), 2.00 – 1.91 (m, 
2H), 1.32 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 149.18, 135.43, 134.58, 121.75, 109.98, 
83.23, 51.35, 38.90, 27.77, 24.97, 22.40 (a signal for the carbon that is attached to the 
boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 31.12. The NMR data were 
inconsistent with the reported data.[27] 

7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-2H-benzo[b] [1,4] 
oxazine (48) 

 
Following general procedure (B), 48 was obtained as colorless solid in 28% isolated 

yield from 3,4-dihydro-2H-benzo[b] [1,4] oxazine using 40:1 petroleum ether/EtOAc as 
eluent.  

1H NMR (400 MHz, CDCl3) δ 7.25 – 7.19 (m, 2H), 6.56 (d, J = 8.1 Hz, 1H), 4.24 – 4.19 (m, 
2H), 3.94 (s, 1H), 3.44 (dd, J = 5.3, 3.5 Hz, 2H), 1.31 (s, 12H). 13C NMR (151 MHz, CDCl3) δ 
143.42, 136.86, 128.69, 123.08, 114.62, 83.45, 64.94, 41.11, 24.97 (a signal for the carbon 
that is attached to the boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 
30.57. The NMR data were inconsistent with the reported data.[28] 

Anaesthesine derivative 
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Following general procedure (B), Anaesthesine derivative was obtained as 
colorless oil in 75% isolated yield from 4-(Ethoxycarbonyl) aniline using 10:1 petroleum 
ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 8.31 (d, J = 2.2 Hz, 1H), 7.88 (dd, J = 8.6, 2.2 Hz, 1H), 6.55 
(d, J = 8.6 Hz, 1H), 4.31 (q, J = 7.1 Hz, 2H), 1.37 (d, J = 7.1 Hz, 3H), 1.34 (s, 12H). 13C NMR 
(101 MHz, CDCl3) δ 166.93, 157.46, 139.62, 134.53, 118.77, 114.04, 83.98, 60.32, 25.06, 
14.65 (a signal for the carbon that is attached to the boron atom was not observed). 
11B NMR (128 MHz, CDCl3) δ 32.31. HRMS calculated for C15H22BNO4 (M + H+): 292.1715, 
found: 292.1735. 

Thymol derivative 

 
Following general procedure (B), Thymol derivative was obtained as colorless 

crystal in 53% isolated yield from 2-isopropyl-5-methylphenol using 40:1 petroleum 
ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.60 (s, 1H), 6.55 (s, 1H), 4.88 (s, 1H), 3.14 (hept, J = 6.9 
Hz, 1H), 2.45 (s, 3H), 1.32 (s, 12H), 1.26 (d, J = 6.9 Hz, 6H). 13C NMR (151 MHz, CDCl3) δ 
155.20, 144.70, 134.97, 130.63, 117.08, 83.23, 27.31, 25.04, 22.69, 21.84 (a signal for the 
carbon that is attached to the boron atom was not observed). 11B NMR (193 MHz, CDCl3) 
δ 31.28. HRMS calculated for C16H25BO3 (M + H+): 277.1970, found: 277.1975. 

Atomoxetine derivative  

 
Following general procedure (B), Atomoxetine derivative was obtained as 

colorless oil in 37% isolated yield from tert-butyl methyl(3-phenyl-3-(o-tolyloxy) propyl) 
carbamate using 15:1 petroleum ether/EtOAc as eluent.  

1H NMR (600 MHz, CDCl3) δ 7.58 (s, 1H), 7.43 (d, J = 6.6 Hz, 1H), 7.30 (d, J = 5.0 Hz, 
4H), 7.22 (dt, J = 9.1, 4.6 Hz, 1H), 6.57 (d, J = 8.2 Hz, 1H), 5.21 (d, J = 8.5 Hz, 1H), 3.41 (s, 
2H), 2.83 (s, 3H), 2.33 (s, 3H), 2.24 – 2.05 (m, 2H), 1.43 – 1.34 (m, 9H), 1.29 (d, J = 3.6 Hz, 
12H). 13C NMR (151 MHz, CDCl3) δ 158.55, 155.89, 141.60, 137.32, 134.08, 128.80, 127.69, 
126.36, 125.74, 112.11, 83.56, 79.51, 46.10, 37.39, 34.61, 28.52, 24.95 (d, J = 9.8 Hz), 16.41(a 
signal for the carbon that is attached to the boron atom was not observed).  

HRMS calculated for C28H40BNO5 (M + Na+): 504.28917, found: 504.28864. 

Levodropropizine derivative  



S23 
 

 

Following general procedure (B), Levodropropizine derivative was obtained as 
colorless oil in 43% isolated yield from (R)-1-(2,3-bis((tert-butyldimethylsilyl) oxy) propyl)-
4-phenylpiperazine using 25:1 petroleum ether/EtOAc as eluent.  

1H NMR (600 MHz, CDCl3) δ7.70 (d, J = 8.2 Hz, 2H), 6.88 (d, J = 8.2 Hz, 2H), 3.84 – 3.76 
(m, 1H), 3.60 (dd, J = 10.1, 5.8 Hz, 1H), 3.53 (dd, J = 10.2, 5.5 Hz, 1H), 3.24 (t, J = 5.0 Hz, 
3H), 2.66 (dt, J = 10.6, 5.0 Hz, 2H), 2.62 – 2.54 (m, 2H), 2.49 (dd, J = 13.1, 4.7 Hz, 1H), 2.37 
(dd, J = 13.1, 6.0 Hz, 1H), 2.04 (t, J = 12.2 Hz, 1H), 1.32 (s, 12H), 0.89 (d, J = 5.2 Hz, 18H), 
0.09 – 0.07 (m, 6H), 0.06 (s, 6H). 13C NMR (151 MHz, CDCl3) δ 153.66, 136.25, 114.34, 83.48, 
72.00, 66.28, 62.12, 54.24, 48.29, 26.10 (d, J = 12.0 Hz), 25.00, -4.74 (dd, J = 127.4, 9.3 Hz) 
(a signal for the carbon that is attached to the boron atom was not observed). HRMS 
calculated for C31H59BN2O4Si2 (M + Na+): 613.39986, found: 613.39868. 

Gemfibrozil derivative A 

 

Following general procedure (B), Gemfibrozil derivative A was obtained as  
colorless liquid in 73% isolated yield from methyl 5-(2,5-dimethylphenoxy)-2,2-
dimethylpentanoate using 70:1 petroleum ether/EtOAc as eluent.  

1H NMR (600 MHz, CDCl3) δ7.54 (s, 1H), 6.59 (s, 1H), 3.94 (t, J = 5.4 Hz, 2H), 3.67 (s, 3H), 
2.51 (s, 3H), 2.17 (s, 3H), 1.72 (dd, J = 4.6, 3.0 Hz, 4H), 1.33 (s, 12H), 1.22 (s, 6H). 13C NMR 
(151 MHz, CDCl3) δ 178.41, 159.30, 144.79, 138.43, 122.95, 112.63, 83.15, 67.80, 51.85, 
42.21, 37.15, 25.30, 25.24, 24.99, 22.34, 15.55 (a signal for the carbon that is attached to 
the boron atom was not observed). 11B NMR (128 MHz, CDCl3) δ 32.03. HRMS calculated 
for C22H35BO5 (M + Na+): 413.24698, found: 413.24646. 

Gemfibrozil derivative B 
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Following general procedure (D), 4,4,4',4',6,6'-hexamethyl-2,2'-bi(1,3,2-
dioxaborinane) (203.2 mg, 0.8 mmol, 4.0 eq) was added. Gemfibrozil derivative B was 
obtained as colorless oil in 51% isolated yield from methyl 5-(2,5-dimethylphenoxy)-2,2-
dimethylpentanoate using 70:1 petroleum ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.50 (s, 1H), 6.55 (s, 1H), 4.32 (dqd, J = 12.2, 6.1, 2.9 Hz, 
1H), 3.92 (q, J = 5.2, 4.2 Hz, 2H), 3.66 (s, 3H), 2.48 (s, 3H), 2.17 (s, 3H), 1.84 (dd, J = 13.8, 
3.0 Hz, 1H), 1.71 (d, J = 3.0 Hz, 4H), 1.60 – 1.52 (m, 1H), 1.36 (s, 6H), 1.33 (d, J = 6.1 Hz, 3H), 
1.21 (s, 6H). 13C NMR (151 MHz, CDCl3) δ 178.45, 158.53, 143.66, 137.51, 122.71, 113.08, 
70.95, 67.90, 65.00, 51.84, 46.19, 42.25, 37.21, 31.59, 28.40, 25.32, 23.49, 22.57, 15.69 (a 
signal for the carbon that is attached to the boron atom was not observed). 11B NMR 
(193 MHz, CDCl3) δ 32.17. HRMS calculated for C22H35BO5 (M + H+): 391.2650, found: 
391.2660. 

 
Gemfibrozil derivative C 

 
Following general procedure (B), 4,4,4',4',6,6,6',6'-octamethyl-2,2'-bi(1,3,2-

dioxaborinane) (225.6 mg, 0.8 mmol, 4.0 eq) was added. Gemfibrozil derivative C was 
obtained as colorless oil in 40% isolated yield from methyl 5-(2,5-dimethylphenoxy)-2,2-
dimethylpentanoate using 70:1 petroleum ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.50 (s, 1H), 6.56 (s, 1H), 3.93 (t, J = 3.5 Hz, 2H), 3.67 (s, 
3H), 2.49 (s, 3H), 2.17 (s, 3H), 1.89 (s, 2H), 1.75 – 1.68 (m, 4H), 1.42 (s, 12H), 1.22 (s, 6H). 13C 
NMR (151 MHz, CDCl3) δ 178.47, 158.51, 143.54, 137.51, 122.74, 113.10, 70.81, 67.94, 51.85, 
49.08, 42.25, 37.21, 32.08, 25.32, 22.59, 15.70 (a signal for the carbon that is attached to 
the boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 27.03. HRMS calculated 
for C23H37BO5 (M + H+): 405.2807, found: 405.2819. 

Gemfibrozil derivative D 

 

Following general procedure (B), 5,5,5',5'-tetramethyl-2,2'-bi(1,3,2-dioxaborinane) 
(180.7 mg, 0.8 mmol, 4.0 eq) was added. Gemfibrozil derivative D was obtained as 
colorless crystal in 52% isolated yield from methyl 5-(2,5-dimethylphenoxy)-2,2-
dimethylpentanoate using 70:1 petroleum ether/EtOAc as eluent.  

1H NMR (400 MHz, CDCl3) δ 7.51 (s, 1H), 6.56 (s, 1H), 3.96 – 3.91 (m, 2H), 3.75 (s, 4H), 
3.66 (s, 3H), 2.48 (s, 3H), 2.17 (s, 3H), 1.71 (d, J = 3.0 Hz, 4H), 1.21 (s, 6H), 1.02 (s, 6H). 13C 
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NMR (151 MHz, CDCl3) δ 178.45, 158.75, 143.88, 137.64, 122.80, 113.00, 72.36, 67.86, 51.85, 
42.25, 37.22, 31.78, 25.33, 25.31, 22.52, 22.04, 15.6 (a signal for the carbon that is 
attached to the boron atom was not observed). 11B NMR (193 MHz, CDCl3) δ 27.47. 
HRMS calculated for C21H33BO5 (M + H+): 377.2494, found: 377.2494. 

4.) Substrates with Low Yield under Optimized Conditions 

 
[a] Reactions were conducted following general procedure (B); yields were determined by 1H 

NMR using pyrazine or hexamethyl disiloxane as internal standard.  

Scheme S2 Substrates with low yield under optimized conditions  
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5.) Novel Cascade Transformation of Arenes 

 

[a] Reactions were conducted following general procedure (B), isolated yield.  

Scheme S3 Novel cascade transformation  

6.) Mechanistic Study 

6.1 Preparation of complex A 

 
An oven-dried 25 mL round-bottom flask was charged with a magnetic stir bar, 

and B2pin2 (1269.7 mg, 5.0 mmol, 1.0 eq), isoquinoline (1011.9 mg, 10.0 mmol, 2.0 eq) 
and AcN (5 mL)were added. The tube was sealed with a plastic cap and the reaction 
mixture was allowed to react at room temperature for 1 h. After filtering the solution 
and the solid was washed with AcN, the complex A was obtained as white solid.  

1H NMR (400 MHz, CDCl3) δ 7.10 (t, J = 7.6 Hz, 2H), 7.00 (d, J = 7.6 Hz, 2H), 6.67 (t, J = 
7.5 Hz, 2H), 6.58 (d, J = 7.3 Hz, 2H), 5.87 (t, J = 6.9 Hz, 4H), 4.57 (s, 2H), 1.27 (s, 24H). 13C 
NMR (101 MHz, CDCl3) δ 132.41, 131.16, 129.00, 128.78, 127.25, 124.17, 122.92, 106.02, 
83.35, 54.24, 25.52, 24.70. The NMR data were inconsistent with the reported data.[29] 

6.2 Oxidant screen and control experiments 

General procedure (E):  
An oven-dried 2 mL vial was charged with a magnetic stir bar, and to the solvent 

of N-methyl-N-phenylacetamide (29.8 mg, 0.2 mmol, 1.0 eq) in AcN (0.5 mL), different 
oxidants (1.1 eq), B2pin2 (203.1 mg, 0.8 mmol, 4.0 eq), NH4HCO3 (79.1 mg, 1.0 mmol, 5.0 
eq), isoquinoline (5.2 mg, 0.04 mmol, 20 mol%) were added. The vial was sealed with a 
plastic cap and then irradiated with 2*390 nm LEDs light for 72 h. After filtrating the 
inorganic base, the solvent was removed by vacuum evaporation. NMR yield was 
determined by 1H NMR using pyrazine or HMDSO as the internal standard. The reaction 
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mixture was purified by fresh silica-gel chromatography, to afford the desired borylated 
product.  

 

 
[a] Yields were determined by 1H NMR using pyrazine or hexamethyl disiloxane as internal 

standard. [b] Without light. 

Table S2 Oxidative additive screen and control experiments 

General procedure (F):  
An oven-dried 2 mL vial was charged with a magnetic stir bar, and to the solvent 

of N-methyl-N-phenylacetamide (29.8 mg, 0.2 mmol, 1.0 eq) in AcN (0.5 mL), NBS (39.2 
mg, 0.22 mmol, 1.1 eq), complex A (102.5 mg, 0.2 mmol, 1.0 eq), and suitable B2pin2, 
NH4HCO3 (79.1 mg, 1.0 mmol, 5.0 eq) were added. The vial was sealed with a plastic 
cap and then irradiated with a 2*390 nm LEDs light for 72 h. After filtrating the inorganic 
base, the solvent was removed by vacuum evaporation. NMR yield was determined 
by 1H NMR using pyrazine or HMDSO as the internal standard. The reaction mixture was 
purified by fresh silica-gel chromatography, to afford the desired borylated product.  
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[a] Yields were determined by 1H NMR using pyrazine or hexamethyl disiloxane as internal 

standard.  

Table S3 Reaction with complex A 

N-methyl-N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) phenyl) acetamide 
(49) 

 
Following general procedure (C), 49 was obtained as white solid using 4:1 

petroleum ether/EtOAc as eluent.  
1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 8.0 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H), 3.27 (s, 

3H), 1.88 (s, 3H), 1.35 (s, 12H). The NMR data were inconsistent with the reported data.[30] 

6.3 Computational Experiment 

All DFT calculations were performed using Gaussian 16 software. Geometry 
optimization and frequency calculation of ground state were carried out by the 
M062X[31]/def2SVP[32] level with Grimme’s D3 dispersion correction[33] in PCM[34]-CH3CN 
solvent. Using the optimized geometry of ground states, the excited states were 
calculated by the dependent density functional theory (TD-DFT) calculations[35] using 
the same theoretical level.  

The first excited states of transient EDA complex and complex A + substrate, as well 
as the corresponding oscillator strength f and excitation energies, are reported. The 
corresponding molecular orbitals are depicted below. Compared with complex A + 
substrate, one more charge-transfer transition from complex B (complex B = complex 
A + Base) to substrate (MO 193 to MO 196) is observed in the transient EDA complex, 
indicating the base (HCO3-) can help make the substrate more active when the 
complex is excited by light. 
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Excitation energies and oscillator strengths: 
 Excited State   1:      4.0548 eV   305.77 nm  f=0.5574   
     192 ->196         0.19610 
     193 ->196         0.12890 
 

MO 192                       MO193 

     
 

MO196 

 
Figure S1 The computational results with Base. 
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Excitation energies and oscillator strengths: 
 Excited State   1:      4.1747 eV   296.99 nm  f=0.4040   
     176 ->180         0.17743 

 
MO 176                     MO180 

 
Figure S2 The computational results without Base. 

 

7.) X-ray Crystallographic Data 

Single-Crystal X-ray Diffraction Data for 22(C13H20BNO3) 

Experimental 

Single crystals of 22(C13H20BNO3) were obtained by slow evaporation of a mixture of 
hexane/dichloromethane at room temperature. A suitable crystal was selected and 
detected on a SuperNova, Dual, Cu at home/near, AtlasS2 diffractometer. The crystal 
was kept at 297.99(10) K during data collection. Using Olex2 [36], the structure was 
solved with the ShelXT [37] structure solution program using Intrinsic Phasing and refined 
with the ShelXL [38] refinement package using least-squares minimization. 

Crystal-structure determination of 22(C13H20BNO3) 

Crystal data for 22(C13H20BNO3) (M =249.11 g/mol):  
orthorhombic, space group P212121 (no. 19), a = 7.8703(5) Å, b = 9.8070(8) Å, c = 
17.9336(13) Å, V = 1384.19(17) Å3, Z = 4, T = 297.99(10) K, μ(CuKα) = 0.667 mm-1, Dcalc = 
1.195 g/cm3, 5819 reflections measured (9.864° ≤ 2Θ ≤ 146.69°), 2681 unique (Rint = 
0.0313, Rsigma = 0.0375), which were used in all calculations. The final R1 was 0.0420 (I > 
2σ(I)) and wR2 was 0.1182 (all data). 
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Crystal Data for 22(C13H20BNO3): CCDC 2247881 

Identification code 22 
Empirical formula C13H20BNO3 
Formula weight 249.11 
Temperature/K 297.99(10) 
Crystal system orthorhombic 
Space group P212121 
a/Å 7.8703(5) 
b/Å 9.8070(8) 
c/Å 17.9336(13) 
α/° 90 
β/° 90 
γ/° 90 
Volume/Å3 1384.19(17) 
Z 4 
ρcalcg/cm3 1.195 
μ/mm-1 0.667 
F(000) 536 
Crystal size/mm3 0.3 × 0.2 × 0.12 
Radiation CuKα (λ = 1.54184) 
2Θ range for data collection/° 9.864 to 146.69 

Index ranges -9 ≤ h ≤ 5, -11 ≤ k ≤ 11, -22 ≤ l ≤ 18 

Reflections collected 5819 
Independent reflections 2681 [Rint = 0.0313, Rsigma = 0.0375] 
Data/restraints/parameters 2681/0/169 
Goodness-of-fit on F2 1.074 
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Final R indexes [I>=2σ (I)] R1 = 0.0420, wR2 = 0.1116 
Final R indexes [all data] R1 = 0.0486, wR2 = 0.1182 
Largest diff. peak/hole / e Å-3 0.15/-0.15 
Flack parameter -0.34(19) 

Table S4 Crystal data and structure refinement for 22 

Single-Crystal X-ray Diffraction Data for 34(C15H23BO4) 

Single crystals of 34(C15H23BO4) were obtained by slow evaporation of a mixture of 
hexane/dichloromethane at room temperature. 

Crystal-structure determination of 34(C15H23BO4) 

Crystal data for 34(C15H23BO4) (M =278.14 g/mol):  
monoclinic, space group P21/n (no. 14), a = 10.3129(5) Å, b = 7.3918(3) Å, c = 
20.7542(8) Å, β = 91.830(4)°, V = 1581.30(12) Å3, Z = 4, T = 297.99(10) K, μ(CuKα) = 0.663 
mm-1, Dcalc = 1.168 g/cm3, 10331 reflections measured (8.526° ≤ 2Θ ≤ 146.172°), 3126 
unique (Rint = 0.0482, Rsigma = 0.0376), which were used in all calculations. The 
final R1 was 0.0580 (I > 2σ(I)) and wR2 was 0.1753 (all data). 

 

 

 

 

 

 

 

 

 

 

 

Crystal Data for 34(C15H23BO4): CCDC 2247883 

Identification code 34 
Empirical formula C15H23BO4 
Formula weight 278.14 
Temperature/K 297.99(10) 
Crystal system monoclinic 
Space group P21/n 
a/Å 10.3129(5) 
b/Å 7.3918(3) 
c/Å 20.7542(8) 
α/° 90 
β/° 91.830(4) 
γ/° 90 
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Volume/Å3 1581.30(12) 
Z 4 
ρcalcg/cm3 1.168 
μ/mm-1 0.663 
F(000) 600 
Crystal size/mm3 0.300 × 0.200 × 0.120 
Radiation CuKα (λ = 1.54184) 
2Θ range for data collection/° 8.526 to 146.172 

Index ranges -11 ≤ h ≤ 12, -9 ≤ k ≤ 9, -25 ≤ l ≤ 22 

Reflections collected 10331 
Independent reflections 3126 [Rint = 0.0482, Rsigma = 0.0376] 
Data/restraints/parameters 3126/0/189 
Goodness-of-fit on F2 1.048 
Final R indexes [I>=2σ (I)] R1 = 0.0580, wR2 = 0.1640 
Final R indexes [all data] R1 = 0.0650, wR2 = 0.1753 
Largest diff. peak/hole / e Å-3 0.27/-0.22 

Table S5 Crystal data and structure refinement for 34 

Single-Crystal X-ray Diffraction Data for 35(C14H19BF3NO3) 

Single crystals of 35(C14H19BF3NO3) were obtained by slow evaporation of a mixture of 
hexane/dichloromethane at room temperature. 

Crystal-structure determination of 35(C14H19BF3NO3) 

Crystal data for 35(C14H19BF3NO3) (M =317.11 g/mol):  
monoclinic, space group P21 (no. 4), a = 9.1846(3) Å, b = 7.21653(17) Å, c = 
12.3685(3) Å, β = 109.976(3)°, V = 770.47(4) Å3, Z = 2, T = 149.99(10) K, μ(CuKα) = 1.010 
mm-1, Dcalc = 1.367 g/cm3, 5000 reflections measured (7.606° ≤ 2Θ ≤ 145.392°), 2942 
unique (Rint = 0.0242, Rsigma = 0.0281). which were used in all calculations. The 
final R1 was 0.0325 (I > 2σ(I)) and wR2 was 0.0906 (all data). 

 

 

 

 

 

 

 

 

 

 

Crystal Data for 35(C14H19BF3NO3): CCDC 2247894 



S34 
 

Identification code 35 
Empirical formula C14H19BF3NO3 
Formula weight 317.11 
Temperature/K 149.99(10) 
Crystal system monoclinic 
Space group P21 
a/Å 9.1846(3) 
b/Å 7.21653(17) 
c/Å 12.3685(3) 
α/° 90 
β/° 109.976(3) 
γ/° 90 
Volume/Å3 770.47(4) 
Z 2 
ρcalcg/cm3 1.367 
μ/mm-1 1.01 
F(000) 332 
Crystal size/mm3 0.23 × 0.12 × 0.08 
Radiation CuKα (λ = 1.54184) 
2Θ range for data collection/° 7.606 to 145.392 

Index ranges -11 ≤ h ≤ 10, -8 ≤ k ≤ 8, -15 ≤ l ≤ 15 

Reflections collected 5000 
Independent reflections 2942 [Rint = 0.0242, Rsigma = 0.0281] 
Data/restraints/parameters 2942/1/212 
Goodness-of-fit on F2 1.045 
Final R indexes [I>=2σ (I)] R1 = 0.0325, wR2 = 0.0896 
Final R indexes [all data] R1 = 0.0332, wR2 = 0.0906 
Largest diff. peak/hole / e Å-3 0.20/-0.28 
Flack parameter 0.44(6) 

Table S6 Crystal data and structure refinement for 35 

Single-Crystal X-ray Diffraction Data for Gemfibrozil derivative D (C21H33BO5) 

Single crystals of Gemfibrozil derivative D (C21H33BO5) were obtained by slow 
evaporation of a mixture of hexane/dichloromethane at room temperature. 

Crystal-structure determination of Gemfibrozil derivative D (C21H33BO5) 

Crystal data for Gemfibrozil derivative D (C21H33BO5) (M =376.28 g/mol): 
 monoclinic, space group P21/c (no. 14), a = 12.87350(19) Å, b = 9.89691(13) Å, c = 
16.8202(2) Å, β = 94.9717(13)°, V = 2134.96(5) Å3, Z = 4, T = 149.99(10) K, μ(CuKα) = 0.650 
mm-1, Dcalc = 1.171 g/cm3, 7874 reflections measured (6.892° ≤ 2Θ ≤ 145.826°), 4144 
unique (Rint = 0.0209, Rsigma = 0.0244,) which were used in all calculations. The 
final R1 was 0.0400 (I > 2σ(I)) and wR2 was 0.1167 (all data). 
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Crystal Data for Gemfibrozil derivative D (C21H33BO5): CCDC 2247895 

Identification code Gemfibrozil derivative D 
Empirical formula C21H33BO5 
Formula weight 376.28 
Temperature/K 149.99(10) 
Crystal system monoclinic 
Space group P21/c 
a/Å 12.87350(19) 
b/Å 9.89691(13) 
c/Å 16.8202(2) 
α/° 90 
β/° 94.9717(13) 
γ/° 90 
Volume/Å3 2134.96(5) 
Z 4 
ρcalcg/cm3 1.171 
μ/mm-1 0.65 
F(000) 816 
Crystal size/mm3 0.28 × 0.18 × 0.12 
Radiation CuKα (λ = 1.54184) 
2Θ range for data collection/° 6.892 to 145.826 

Index ranges -14 ≤ h ≤ 15, -12 ≤ k ≤ 8, -20 ≤ l ≤ 20 

Reflections collected 7874 
Independent reflections 4144 [Rint = 0.0209, Rsigma = 0.0244] 
Data/restraints/parameters 4144/0/252 
Goodness-of-fit on F2 1.019 
Final R indexes [I>=2σ (I)] R1 = 0.0400, wR2 = 0.1123 
Final R indexes [all data] R1 = 0.0435, wR2 = 0.1167 
Largest diff. peak/hole / e Å-3 0.34/-0.19 

Table S7 Crystal data and structure refinement for Gemfibrozil derivative D 
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9.) NMR Spectroscopic Data 
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