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A) 1H, 13C and 11B NMR data for borylated compounds 4a–4t:

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

B
OO

4a

Colourless liquid. Yield 88%. The crude product was purified through silica gel column 
chromatography (100-200 mesh) using 0.5% EtOAc in hexane as eluent.

1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.82 (d, J = 6.8 Hz, 2H), 7.49-7.45 (m, 1H), 7.38 
(t, J = 7.2 Hz, 2H) 1.36 (s, 12H).

13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 134.7, 131.2, 127.7, 83.7, 24.8.

11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.2.

4,4,5,5-tetramethyl-2-(m-tolyl)-1,3,2-dioxaborolane (4b)2:

B
O

O

m:p = 69:31
4b

Colourless liquid. Yield 83%. The crude product was purified through silica gel column 
chromatography (100-200 mesh) using 0.5% EtOAc in hexane as eluent. The percentage of 
different regioisomers was calculated by relative integration of the protons arising from the 
respective isomers in 1H NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.72 (d, J = 8 Hz, 2H, para), 7.20 (d, J = 7.6 Hz, 
2H, para), 2.38 (s, 3H, para), 1.35 (s, 12H, para); 7.66 (s, 1H, meta), 7.63 (t, J = 5.2 Hz, 1H, 
meta), 7.29-7.28 (m, 2H, meta), 2.37 (s, 3H, meta), 1.36 (s, 12H, meta).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 141.4, 134.8, 128.5, 83.6, 24.8, 21.7 (para); 137.1, 
135.3, 132.0, 131.8, 127.7, 83.6, 24.8, 21.2 (meta).
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11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 33.3, 31.2.

2-(3-ethylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4c)3-4:

B
O

O

m:p = 60:40
4c

Colourless liquid. Yield 82 %. The crude product was purified through silica gel column 
chromatography (100-200 mesh) using 0.5% EtOAc in hexane as eluent. The percentage of 
different regioisomers was calculated by relative integration of the protons arising from the 
respective isomers in 1H NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.78 (d, J = 8 Hz, 2H, para), 7.70 (s, 1H, meta), 
7.68- 7.66 (m, 1H, meta), 7.24 (d, J = 8 Hz, 2H, para), 2.72-2.66 (m, meta and para), 1.38 (s, 
12H, meta), 1.37 (s, 12 H, para), 1.30-1.25 (m, meta and para).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 147.6, 134.9, 127.3, 83.5, 29.1, 24.5, 15.4 (para); 
143.4, 134.2, 132.1, 130.8, 127.7, 83.6, 28.8, 24.8, 15.7 (meta).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 33.7, 31.2.

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

O

B
O

O

m:p = 87:13
4d

Colourless liquid. Yield 76%. The crude product was purified through silica gel column 
chromatography (100-200 mesh) using 1% EtOAc in hexane as eluent. The percentage of 
different regioisomers was calculated by relative integration of the protons arising from the 
respective isomers in 1H NMR spectroscopy.
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1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.40 (d, J = 6.4 Hz, 1H, meta), 7.33-7.27 (m, 2H, 
meta), 7.03- 7.00 (m, 1H, meta), 3.84 (s, 3H, meta), 1.34 (s, 12H, meta); 7.75 (d, J = 8.4 Hz, 
2H, para), 6.89 (d, J = 8.4 Hz, 2H, para), 3.82 (s, 3H, para), 1.33 (s, 12H, para). 
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 159.0, 128.9, 127.2, 118.7, 117.9, 83.8, 55.3, 
24.8 (meta); 162.1, 136.5, 113.3, 83.5, 55.2, 24.8) (para).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.0.

4,4,5,5-tetramethyl-2-(3-propylphenyl)-1,3,2-dioxaborolane (4e)5-6:

B
O

O

4e
m:p = 54:46

Colourless liquid. Yield 74 %. The crude product was purified through silica gel column 
chromatography (100-200 mesh) using 1% EtOAc in hexane as eluent. The percentage of 
different regioisomers was calculated by relative integration of the protons arising from the 
respective isomers in 1H NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.75 (d, 2H, J = 7.6 Hz, para), 7.66 (br s, 2H, 
meta), 7.30-7.28 (m, 2H, meta), 7.20 (d, J = 7.6 Hz, 2H, para), 2.63-2.59 (t, J = 7.6 Hz, 4H, 
meta and para), 1.70-1.62 (m, 4H, meta and para), 1.36 (s, 12H, meta), 1.34 (s, 12H, para), 
0.97-0.93 (m, 6H, meta and para).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 146.1, 141.9, 134.8, 132.1, 131.4, 127.9, 127.6, 
83.6, 83.5, 38.2, 38.0, 24.8, 24.7, 24.4, 13.9, 13.8 (meta and para).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 30.6.

2-(3-butylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4f)7:
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B
O

O

m:p = 57:43
4f

Colourless liquid. Yield 69%. The product was purified through silica gel column 
chromatography (100-200 mesh) using 1% EtOAc in hexane as eluent. The percentage of 
different regioisomers was calculated by relative integration of the protons arising from the 
respective isomers in 1H NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.75 (d, J = 7.6 Hz, 2H, para), 7.66-7.64 (m, 2H, 
meta), 7.31-7.29 (m, 2H, meta), 7.21 (d, J = 7.6 Hz, 2H, para), 2.66-2.62 (m, 4H, meta and 
para), 1.67-1.59 (m, 4H, meta and para), 1.37-1.35 (m, 28H, meta and para), 0.97-0.92 (dt, J = 
7.6 Hz, 2.4 Hz, 6H, meta and para).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 146.4, 142.2, 134.8, 134.7, 132.1, 131.4, 127.9, 
127.6, 83.7, 83.6, 35.9, 35.6, 33.8, 33.5, 24.8, 22.5, 22.3, 14.0, 13.9 (meta and para).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.4.

2-(3-isopropylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4g)4,8:

B
O

O

m:p = 55:45
4g

Colourless liquid. Yield 67%. The crude product was purified by column chromatography over 
silica gel (100-200 mesh) using 1% of EtOAc in hexane. The percentage of different 
regioisomers was calculated by relative integration of the protons arising from the respective 
isomers in 1H NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.76 (d, J = 6.4 Hz, 2H, para), 7.68 (s, 1H, meta), 
7.65 (d, J = 5.6 Hz, 1H, meta), 7.36-7.30 (m, 2H, meta), 7.25 (d, J = 6.4 Hz, 2H, para) 2.98-
2.89 (m, 2H, meta and para), 1.36 (s, 12H, meta), 1.34 (s, 12H, para), 1.28-1.26 (m, 12H, meta 
and para).
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13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 148.0, 132.9, 132.3, 129.3, 127.8, 83.7, 34.1, 
24.8, 24.0 (meta); 152.3, 134.9, 125.9, 83.6, 34.3, 24.8, 23.8 (para).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.3.

2-(3-(tert-butyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4h)9-10:

B
O

O

m:p = 54:46
4h

Colourless liquid. Yield 63%. The crude product was purified by column chromatography over 
silica gel (100-200 mesh) using 1% of EtOAc in hexane. The percentage of different 
regioisomers was calculated by relative integration of the protons arising from the respective 
isomers in 1H NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.83 (s, 1H, meta), 7.76 (d, J = 8.0 Hz, 2H, para), 
7.64 (d, J = 6.8 Hz, 1H, meta), 7.50 (dd, J = 8.0 Hz, 1.6 Hz, 1H, meta), 7.41 (d, J = 8.0 Hz, 2H, 
para), 7.32 (t, J = 7.6 Hz, 1H, meta), 1.35 (s, 24H, meta and para), 1.34 (s, 9H, meta), 1.33 (s, 
9H, para).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 150.2, 132.0, 131.4, 128.4, 127.5, 83.7, 34.7, 
31.4, 24.9 (meta); 154.5, 134.7, 124.7, 83.6, 34.7, 31.2, 24.8 (para).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.3.

2-(3-cyclohexylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4i)11-12:

B
O

O

m:p = 58:42
4i
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Colourless liquid. Yield 58 %. The crude product was purified by column chromatography over 
silica gel (100-200 mesh) using 1% of EtOAc in hexane. The percentage of different 
regioisomers was calculated by relative integration of the protons arising from the respective 
isomers in 1H NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.76 (d, J = 8.0 Hz, 1H, para), 7.66 (s, 1H, meta), 
7.649-7.634 (m, 1H, meta), 7.32-7.30 (m, 2H, meta), 7.24 (d, J = 8.0 Hz, 1H, para), 2.56-2.49 
(m, 2H, meta and para), 1.89-1.83 (m, 10H, meta and para), 1.52-1.37 (m, 8H, meta and para), 
1.35 (s, 12H, meta), 1.34 (s, 12H, para), 1.27-1.24 (m, 2H, meta and para).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 151.5, 147.2, 134.9, 133.3, 132.3, 129.8, 127.7, 
126.3, 83.7, 83.6, 44.8, 44.6, 34.4, 34.2, 26.9, 26.8, 26.1, 24.9, 24.8 (meta and para).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.3.

2-(3-hexylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4j)12:

Colourless liquid. Yield 57%. The crude product was purified through silica gel column 
chromatography (100-200 mesh) using 1% EtOAc in hexane as eluent. The percentage of 
different regioisomers was calculated by relative integration of the protons arising from the 
respective isomers in 1H NMR spectroscopy. 
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.76 (d, J = 7.6 Hz, 2H, para), 7.67- 7.65 (m, 2H, 
meta), 7.32-7.30 (m, 2H, meta), 7.22 (d, 2H, J = 7.6 Hz, para), 2.65-2.62 (m, 4H, meta and 
para), 1.68-1.61 (m, 4H, meta and para), 1.38-1.33 (m, 36H, meta and para), 0.916-0.902 (m, 
6H, meta and para).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 146.4, 142.2, 134.8, 134.7, 132.1, 131.4, 127.9, 
127.6, 83.6, 83.5, 36.2, 35.9, 31.8, 31.7, 31.6, 31.3, 29.1, 28.9, 24.8, 22.6, 22.6, 14.1 (meta and 
para).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.3.

2-(3,5-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4k)2:

B
O

O

m:p = 57:43
4j
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B
O

O

4k

White solid. Yield 68%. The crude product was purified through silica gel column 
chromatography (100-20 mesh) using 1% EtOAc in hexane.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.44 (s, 2H), 7.11 (s, 1H), 2.32 (s, 6H), 1.35 (s, 
12H).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 137.1, 133.0, 132.4, 83.7, 24.8, 21.1.
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.3.

2-(3,4-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4l)2:

B
O

O

21

3
4

b

4:3:b = 79:15:6
4l

Colourless liquid. Yield 70%. All isomeric products (4, 3 and b) were collected together from 
other reaction impurities by column chromatography over silica gel (100-200 mesh) using 1% 
EtOAc in hexane mixture. The percentage of different regioisomers was calculated by relative 
integration of the protons arising from the respective isomers in 1H NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.59 (s, 1H), 7.55 (d, J = 7.2 Hz, 1H), 7.15 (d, J 
= 7.6 Hz, 1H), 2.29 (s, 3H), 2.28 (s, 3H), 1.34 (s, 12H) (borylation at 4th position); 7.62 (d, J = 
7.6 Hz, 1H), 7.21 (d, J = 7.6 Hz, 1H), 7.09 (t, J = 7.6 Hz, 1H), 2.48 (s, 3H), 2.28 (s, 3H) 1.35 
(s, 12H) (borylation at 3rd position); peak at 1.24 ppm belongs to the borylated product at 
benzylic position.
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 140.1, 135.9, 135.8, 132.4, 129.1, 83.6, 24.8, 
20.0, 19.4 (borylation at 4th position).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 30.5.

2-(2,5-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4m)2:
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Colourless liquid. Yield 54%. The crude product was purified by column chromatography over 
silica gel (100-200 mesh) using 1% of EtOAc in hexane. The percentage of different 
regioisomers was calculated by relative integration of the protons arising from the respective 
isomers in 1H NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.58 (s, 1H), 7.13 (d, J = 7.6 Hz, 1H), 7.06 (d, J 
= 7.6 Hz, 1H), 2.50 (s, 3H), 2.31 (s, 3H), 1.35 (s, 12H) (borylation at 3rd position). Peak at 1.24 
ppm belongs to the borylated product at benzylic position.
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 141.7, 136.3, 133.9, 131.5, 129.8, 83.3, 24.9, 
23.9, 21.7, 20.8 (borylation at 3rd position).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 34.6, 31.4.

2-([1,1’-biphenyl]-3-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4n)9,13:

B
O

O

m:p = 63:37
4n

White solid. Yield 66%. The crude product was purified by column chromatography over silica 
gel (100-200 mesh) using 1% of EtOAc in hexane. The percentage of different regioisomers 
was calculated by relative integration of the protons arising from the respective isomers in 1H 
NMR spectroscopy.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 8.05 (s, 1H, meta), 7.80 (d, J = 6.8 Hz, 1H, meta), 
7.70 (dd, J = 8.0 Hz, 1.6 Hz, 1H, meta), 7.65-7.61 (m, 2H, meta), 7.47-7.41 (m, 3H, meta), 
7.33-7.31 (m, 1H, meta), 1.37 (s, 12H, meta); 7.89 (d, J = 8 Hz, 2H, para), 7.64-7.60 (m, 4H, 
para), 7.47-7.41 (m, 2H, para), 7.38-7.35 (m, 1H, para), 1.37 (s, 12H, para).

4
3

21
B
O

O

b

2:b = 86:14
4m
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13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 143.9, 141.1, 141.0, 140.5, 135.2, 133.6, 133.5, 
130.0, 128.7, 128.6, 128.1, 127.5, 127.2, 127.1, 126.4, 83.9, 83.8, 24.9 (meta and para).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.1.

4,4,5,5-tetramethyl-2-(naphthalen-2-yl)-1,3,2-dioxaborolane (4o)14-15:

B O
O

  = 86:14
4o

White solid. Yield 61%. The crude product was purified by column chromatography over silica 
gel (100-200 mesh) using 1% of EtOAc in hexane. The percentage of different regioisomers 
was calculated by relative integration of the protons arising from the respective isomers in 1H 
NMR spectroscopy.

1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 8.37 (s, 1H,  isomer), 7.88 (d, J = 7.6 Hz, 1H, 
 isomer), 7.85-7.81 (m, 3H,  isomer), 7.53-7.45 (m, 2H,  isomer), 1.39 (s, 12H,  isomer); 
8.76 (d, J = 8.4 Hz,  isomer), 1.43 (s, 12H,  isomer).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 136.2, 135.0, 132.8, 130.4, 128.6, 127.7, 126.9, 
126.9, 125.8, 83.9, 24.9 ( isomer), 136.9, 135.6, 133.2, 131.6, 128.4, 128.3, 126.3, 125.5, 
124.9, 83.7, 24.9 ( isomer).
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.5.

2-(3,5-diisopropylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4p)16:

B
O

O

4p

White solid. Yield 43%. The crude product was purified by column chromatography over silica 
gel (100-200 mesh) using 1% of EtOAc in hexane. 
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.50 (s, 2H), 7.19 (s, 1H), 2.94-2.87 (m, 2H), 1.35 
(s, 12H), 1.26 (d, J = 6.8 Hz, 12H).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 148.1, 130.4, 127.7, 85.6, 34.2, 24.8, 24.1.



S11

11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.3.

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

O

O B
O

O

4q

White solid. Yield 46 % .The crude product was purified by column chromatography over silica 
gel (100-200 mesh) using 2.5% of EtOAc in hexane. 
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 6.95 (d, J = 2.4 Hz, 2H), 6.56 (t, J = 2.4 Hz, 1H), 
3.81 (s, 6H), 1.34 (s, 12H).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 160.4, 111.6, 104.5, 83.9, 55.4, 24.8.
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 31.0. 

1-methyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrrole (4r)1:

N
B

O

O

4r

Colourless liquid. Yield 92%. The crude product was purified by column chromatography over 
silica gel (100-200 mesh) using 0.5% of EtOAc in hexane. 
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 6.82 (m, 2H), 6.16 (s, 1H), 3.84 (s, 3H), 1.32 (s, 
12H). 
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 128.1, 121.9, 108.3, 83.0, 36.5, 24.7.
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 28.1.

1-methyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole (4s)1:

N
B

O

O

4s
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White solid. Yield 77%. The crude product was purified through a silica gel column 
chromatography (100-200 mesh) using 1% EtOAc in hexane as eluent.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.67 (d, J = 8.4 Hz, 1H), 7.37 (d, J = 8.4 Hz, 1H), 
7.29 (t, J = 7.2 Hz, 1H), 7.16 (s, 1H), 7.11 (t, J = 8.0 Hz, 1H), 3.99 (s, 12H), 1.39 (s, 12H)
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 140.1, 127.8, 123.1, 121.5, 119.2, 114.2, 109.6, 
83.6, 32.2, 24.8. 
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 28.7.

1-benzyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole (4t)1:

N
B

O

O

4t

White solid. Yield 79%. The crude product was purified through a silica gel column 
chromatography (100-200 mesh) using 1% EtOAc in hexane as eluent.
1H NMR (400 MHz, CDCl3, 298 K) δ (ppm) 7.67 (d, J = 8.0 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 
7.24- 7.18 (m, 5H), 7.09 (d, J = 7.6 Hz, 1H), 7.05 (d, J = 6.8 Hz, 2H), 5.67 (s, 2H), 1.28 (s, 12 
H).
13C NMR (100 MHz, CDCl3, 298 K) δ (ppm) 139.8, 139.3, 128.3, 127.2, 126.8, 126.5, 123.4, 
121.7, 119.5, 115.0, 110.3, 83.7, 48.9, 24.7.
11B NMR (160 MHz, CDCl3, 298 K) δ (ppm) 29.0.
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B) 1H, 13C, 11B NMR spectra of 2 and 3:
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Figure S1. 1H NMR (C6D6) spectrum of nickel complex 2.
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Figure S2. 13C NMR (C6D6) spectrum of nickel complex 2.
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Figure S3. 1H NMR (C6D6) spectrum of 3.
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Figure S4. 13C NMR (C6D6) spectrum of 3.
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Figure S6. 1H NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-phenyl-1,3,2-dioxaborolane 
(4a).

0102030405060708090100110120130140150
f1 (ppm)

24
.8

41

76
.6

82
77

.0
00

77
.3

18

83
.7

38

12
7.

67
5

13
1.

22
1

13
4.

71
0

Figure S7. 13C NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-phenyl-1,3,2-dioxaborolane 
(4a).

B
OO

4a

B
OO

4a



S17

-90-80-70-60-50-40-30-20-100102030405060708090100110120130140150160
f1 (ppm)

31
.2

28

Figure S8. 11B NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-phenyl-1,3,2-dioxaborolane 
(4a).

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

1.
00 2.

21

2.
18

1.
17

5.
14

24
.1

8
1.

35
2

1.
36

0

2.
37

0
2.

37
8

7.
19

0
7.

21
0

7.
26

0
7.

27
9

7.
29

2
7.

62
0

7.
62

9
7.

64
1

7.
65

6
7.

71
4

7.
73

4

7.27.37.47.57.67.77.8
f1 (ppm)

1.
00

2.
21

2.
18

1.
17

5.
14

24
.1

8

7.
19

0
7.

21
0

7.
26

0
7.

27
9

7.
29

2

7.
62

0
7.

62
9

7.
64

1
7.

65
6

7.
71

4
7.

73
4

Figure S9. 1H NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-(m-tolyl)-1,3,2-dioxaborolane 
(4b).

B
OO

4a

B
O

O

m:p = 69:31
4b



S18

0102030405060708090100110120130140150160
f1 (ppm)

21
.2

33
21

.6
85

24
.8

26

76
.6

82
77

.0
00

77
.3

18
83

.5
79

83
.6

84

12
7.

66
1

12
8.

48
5

13
1.

75
0

13
2.

00
7

13
4.

78
0

13
5.

30
6

13
7.

08
9

14
1.

35
1

Figure S10. 13C NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-(m-tolyl)-1,3,2-
dioxaborolane (4b).
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Figure S12. 1H NMR (CDCl3) spectrum of 2-(3-ethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4c). 
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Figure S13. 13C NMR (CDCl3) spectrum of 2-(3-ethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4c). 
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Figure S14. 11B NMR (CDCl3) spectrum of 2-(3-ethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4c). 
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Figure S15. 1H NMR (CDCl3) spectrum of 2-(3-methoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4d). 
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Figure S16. 13C NMR (CDCl3) spectrum of 2-(3-methoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4d).
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Figure S17. 11B NMR (CDCl3) spectrum of 2-(3-methoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4d).
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Figure S18. 1H NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-(3-propylphenyl)-1,3,2-
dioxaborolane (4e).
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Figure S19. 13C NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-(3-propylphenyl)-1,3,2-
dioxaborolane (4e).
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Figure S20. 11B NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-(3-propylphenyl)-1,3,2-
dioxaborolane (4e).
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Figure S21. 1H NMR (CDCl3) spectrum of 2-(3-butylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4f).
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Figure S22. 13C NMR (CDCl3) spectrum of 2-(3-butylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4f).
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Figure S23. 11B NMR (CDCl3) spectrum of 2-(3-butylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4f).
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Figure S24. 1H NMR (CDCl3) spectrum of 2-(3-isopropylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4g).
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Figure S25. 13C NMR (CDCl3) spectrum of 2-(3-isopropylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4g).
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Figure S26. 11B NMR (CDCl3) spectrum of 2-(3-isopropylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4g).
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Figure S27. 1H NMR (CDCl3) spectrum of 2-(3-(tert-butyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4h).
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Figure S28. 13C NMR (CDCl3) spectrum of 2-(3-(tert-butyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4h).
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Figure S29. 11B NMR (CDCl3) spectrum of 2-(3-(tert-butyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4h). 
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Figure S30. 1H NMR (CDCl3) spectrum of 2-(3-cyclohexylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4i).
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Figure S31. 13C NMR (CDCl3) spectrum of 2-(3-cyclohexylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4i).
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Figure S32. 11B NMR (CDCl3) spectrum of 2-(3-cyclohexylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4i).

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)

1.
59

2.
06

2.
09

1.
88 3.

79

4.
23 6.

15

36
.0

0

0.
90

2
0.

91
1

0.
91

5
0.

91
6

1.
32

9
1.

33
2

1.
33

9
1.

36
7

1.
37

8
1.

63
4

1.
63

9
1.

64
9

2.
62

1
2.

62
9

2.
63

7
2.

64
1

2.
65

2
2.

65
9

7.
21

4
7.

22
9

7.
26

0
7.

30
6

7.
31

6
7.

65
5

7.
66

6
7.

75
6

7.
77

1

7.27.37.47.57.67.77.8
f1 (ppm)

1.
59

2.
06

2.
09

1.
88

3.
79

4.
23

6.
15

36
.0

0

7.
21

4
7.

22
9

7.
26

0
7.

30
6

7.
31

6

7.
65

5
7.

66
6

7.
75

6
7.

77
1

Figure S33. 1H NMR (CDCl3) spectrum of 2-(3-hexylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4j).
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Figure S34. 13C NMR (CDCl3) spectrum of 2-(3-hexylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4j).
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Figure S35. 11B NMR (CDCl3) spectrum of 2-(3-hexylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4j).
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Figure S36. 1H NMR (CDCl3) spectrum of 2-(3,5-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4k).

0102030405060708090100110120130140150160
f1 (ppm)

21
.1

05

24
.8

30

76
.7

46
77

.0
00

77
.2

54

83
.6

62

13
2.

37
7

13
2.

96
3

13
7.

13
8

Figure S37. 13C NMR (CDCl3) spectrum of 2-(3,5-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4k).
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Figure S38. 11B NMR (CDCl3) spectrum of 2-(3,5-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4k).
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Figure S39. 1H NMR (CDCl3) spectrum of 2-(3,4-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4l).
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Figure S40. 13C NMR (CDCl3) spectrum of 2-(3,4-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4l).
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Figure S41. 11B NMR (CDCl3) spectrum of 2-(3,4-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4l).
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Figure S42. 1H NMR (CDCl3) spectrum of 2-(2,5-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4m).
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Figure S43. 13C NMR (CDCl3) spectrum of 2-(2,5-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4m).
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Figure S44. 11B NMR (CDCl3) spectrum of 2-(2,5-dimethylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4m).
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Figure S45. 1H NMR (CDCl3) spectrum of 2-([1,1’-biphenyl]-3-yl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4n).

B
O

O

m:p = 63:37
4n

4
3

21
B
O

O

b

2:b = 86:14
4m



S36

0102030405060708090100110120130140150160
f1 (ppm)

24
.8

57

76
.6

84
77

.0
00

77
.3

17
83

.7
91

83
.8

36

12
6.

43
4

12
7.

14
7

12
7.

23
0

12
7.

52
7

12
8.

14
5

12
8.

61
6

12
8.

73
8

12
9.

98
4

13
3.

50
5

13
3.

63
0

13
5.

23
6

14
0.

51
8

14
0.

98
6

14
1.

11
4

14
3.

86
6

Figure S46. 13C NMR (CDCl3) spectrum of 2-([1,1’-biphenyl]-3-yl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4n).
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Figure S47. 11B NMR (CDCl3) spectrum of 2-([1,1’-biphenyl]-3-yl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4n). 
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Figure S48. 1H NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-(naphthalen-2-yl)-1,3,2-
dioxaborolane (4o).
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Figure S49. 13C NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-(naphthalen-2-yl)-1,3,2-
dioxaborolane (4o).
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Figure S50. 11B NMR (CDCl3) spectrum of 4,4,5,5-tetramethyl-2-(naphthalen-2-yl)-1,3,2-
dioxaborolane (4o).
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Figure S51. 1H NMR (CDCl3) spectrum of 2-(3,5-diisopropylphenyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (4p).
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Figure S52. 13C NMR (CDCl3) spectrum of 2-(3,5-diisopropylphenyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (4p).
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Figure S53. 11B NMR (CDCl3) spectrum of 2-(3,5-diisopropylphenyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (4p).
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Figure S54. 1H NMR (CDCl3) spectrum of 2-(3,5-dimethoxyphenyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (4q).
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Figure S55. 13C NMR (CDCl3) spectrum of 2-(3,5-dimethoxyphenyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (4q).
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Figure S56. 11B NMR (CDCl3) spectrum of 2-(3,5-dimethoxyphenyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (4q).
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Figure S57. 1H NMR (CDCl3) spectrum of 1-methyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrrole (4r).
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Figure S58. 13C NMR (CDCl3) spectrum of 1-methyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrrole (4r). 

Figure S59. 11B NMR (CDCl3) spectrum of 1-methyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrrole (4r).
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Figure S60. 1H NMR (CDCl3) spectrum of 1-methyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole (4s).
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Figure S61. 13C NMR (CDCl3) spectrum of 1-methyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole (4s).
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Figure S62. 11B NMR (CDCl3) spectrum of 1-methyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole (4s).

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

1.
03

1.
11

0.
86 1

.7
9

4.
94

2.
04

12
.3

4
1.

27
7

1.
57

3

5.
66

5
7.

04
6

7.
06

3
7.

19
4

7.
19

7
7.

20
1

7.
20

7
7.

21
3

7.
22

6
7.

26
0

7.
29

8

7.
65

8
7.

67
8

7.07.17.27.37.47.57.67.7
f1 (ppm)

1.
03

1.
11

0.
86 1.
794.

94

2.
04

12
.3

4

7.
04

6
7.

06
3

7.
08

0
7.

09
9

7.
17

6
7.

17
9

7.
19

4
7.

19
7

7.
20

1
7.

20
7

7.
21

3
7.

22
2

7.
22

6
7.

26
0

7.
29

8
7.

31
8

7.
65

8
7.

67
8

Figure S63. 1H NMR (CDCl3) spectrum of 1-benzyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole (4t).
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Figure S64. 13C NMR (CDCl3) spectrum of 1-benzyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole (4t).
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Figure S65. 13C NMR (CDCl3) spectrum of 1-benzyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole (4t).
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D) 1H NMR spectra of stoichiometric reactions: 
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Figure S66. 1H NMR spectrum of H2 from reaction mixture of 1:1 ratio of Catalyst 1 and 
HBPin in CD3CN using screw cap NMR tube. 
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Figure S67. 1H NMR spectrum of 1,5-cyclooctadiene from reaction mixture of 1:5 ratio of 
catalyst 1 and HBPin in C6D6 using screw cap NMR tube.
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Figure S68. 11B NMR spectrum of stoichiometric reaction mixture of Catalyst 1 and HBPin in 
C6D6 using screw cap NMR tube after 15 minutes.
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Figure S69. 11B NMR spectrum of stoichiometric reaction mixture of Catalyst 1 and HBPin in 
C6D6 using screw cap NMR tube after 2 hours.
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Figure S70. 1H NMR (CDCl3) spectrum for kH/kD experiment.

H
H

H H
H

H
D

D

D D
D

D
1 H

H H
H

H D

D D
D

D
B B

OO OO

80 oC, 16 h
HBPin

kH/ kD = 1.76



S49

X-ray crystallographic details: 

Suitable single crystals of 2 and 3 were selected and mounted under nitrogen atmosphere using 

the X-TEMP2 and intensity data were collected on a Super Nova, Dual, Cu at zero, Eos 

diffractometer. Both the crystals were kept at 100 K during data collection. Using Olex2,18 the 

structure was solved with the ShelXT19 structure solution program using Intrinsic Phasing and 

refined with the ShelXL20 refinement package using Least Squares minimisation. All non-

hydrogen atoms were refined with anisotropic displacement parameters. Crystallographic data 

(including structure factors) for the structures have been deposited with the Cambridge 

Crystallographic Data Centre. Copies of the data can be obtained free of charge from The 

Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. CCDC 

1890848 and 1890849 contains the supplementary crystallographic data of compounds 2 and 

3 respectively for this paper.

E) Crystallographic and data collection parameters for 2 and 3:

2 3

CCDC 1890848 1890849

Identification code Ni_OMeaNHC Ni_HBPin_Tol

Empirical formula C48 H58 N2 Ni1 O1,C6 H6 C45 H55 B1 N2 O2,C7 H8

Formula weight 815.78 758.85

T [K] 100.00(10) 100.00(3)

Crystal system triclinic triclinic

Space group P-1 P-1

a [ Å ] 10.9163(5) 10.9028(3)

b [ Å ] 10.9742(6) 11.7027(4)

c [ Å ] 20.8663(9) 18.5034(5)

α [o] 95.921(4) 83.927(2)

β [o] 102.823(4) 83.272(2)

γ [o] 108.375(4) 67.576(3)
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Volume [Å3] 2272.3(2) 2162.54(12)

Z 2 2

ρcalcd [g/cm-3] 1.192 1.165

F[000] 876.0 820.0

μ [mm-1] 0.467 0.528

Crystal size/mm3 0.4 × 0.3 × 0.2 0.2 × 0.15 × 0.1

Radiation MoKα (λ = 0.71073) CuKα (λ = 1.54184)

2θ [o] range for data 

collection

3.982 to 50.05 3.794 to 50.052

index ranges -12 ≤ h ≤ 12, -13 ≤ k ≤ 13, -

24 ≤ l ≤ 21

-12 ≤ h ≤ 12, -13 ≤ k ≤ 13, -

21 ≤ l ≤ 21

Reflections collected 11750 15844

Independent reflections 7941 [Rint = 0.0301, Rsigma = 

0.0588]

7471 [Rint = 0.0227, Rsigma = 

0.0282]

Final R indexes [I>=2σ (I)] R1 = 0.0427, wR2 = 0.0976 R1 = 0.0376, wR2 = 0.0939

Final R indexes [all data] R1 = 0.0524, wR2 = 0.1050 R1 = 0.0421, wR2 = 0.0978

Data/restraints/parameters 7941/0/551 7471/0/527

Goodness-of-fit on F2 1.044 1.031

Largest difference in peak 

and hole [e/ Å3]

0.56/-0.57 0.75/-0.68
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