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1. General information

All chemicals and solvents were purchased from Aldrich, J&K and Alfa Aesar Chemical 

Company as reagent grade and used without further purification unless otherwise stated. 1H NMR, 
13C NMR and 19F NMR were recorded on a Bruker Avance 400 spectrometer at room temperature. 
1H NMR, 13C NMR and 19F NMR spectra were collected in CDCl3 (400 MHz 1H, 101 MHz 13C, 376 

MHz 19F) spectrometer with TMS as internal standard. Carbons with directly attached boron atoms 

were not observed, most likely due to quadrupolar relaxation.1 HRMS were performed on a Brucker 

Daltonics Bio-TOF-Q mass spectrometer by the ESI method and LC-MS were obtained on a on a 

Waters Xevo TQ (Waters, Manchester, UK) equipped with an ESI source. The products were 

purified by flash column chromatography on silica gel (200-300 mesh).

2.  Screening with different parameters

Table S1. Optimization of catalystsa

+
BPin

1a 2 3a

r.t., air, 12 h
Base, solvent

Cat.

B2pin2

Entry Catalyst Base Solvent Yield(%)b

1 NaI t-BuONa EtOH 17
2 KI t-BuONa EtOH 18
3 TBAI t-BuONa EtOH 13
4 PhI t-BuONa EtOH 17
5 KIO3 t-BuONa EtOH 35

6 1-Hydroxy-1,2-
benziodoxole-3-one t-BuONa EtOH 12

7 PhI(OPiv)2 t-BuONa EtOH 25
8 PhI(OTFA)2 t-BuONa EtOH 36
9 Ph2IBF4 t-BuONa EtOH 18
10 PhI(OAc)2 t-BuONa EtOH 90
11 Dess-Martin t-BuONa EtOH 12

a Reaction conditions: 1a (0.5 mmol), 2 (0.75 mmol), catalyst (15 mol%), t-BuONa (2 
equiv), EtOH (4 mL), r.t., air, 12 h. b Isolated yields based on 1a.

Table S2. Optimization of basesa.
Entry Catalyst Base Solvent Yield(%)b

1 PhI(OAc)2 - EtOH 0
2 PhI(OAc)2 K2CO3 EtOH 17
3 PhI(OAc)2 Cs2CO3 EtOH 16
4 PhI(OAc)2 KOH EtOH 31
5 PhI(OAc)2 LiOH EtOH 43
6 PhI(OAc)2 DBU EtOH 7
7 PhI(OAc)2 Et3N EtOH 9
8 PhI(OAc)2 DIPEA EtOH n.d.
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9 PhI(OAc)2 Pyridine EtOH n.d.
10 PhI(OAc)2 DMAP EtOH n.d.
11 PhI(OAc)2 MeONa EtOH 50
12 PhI(OAc)2 EtONa EtOH 55
13 PhI(OAc)2 t-BuOLi EtOH 5
14 PhI(OAc)2 t-BuONa EtOH 90
15 PhI(OAc)2 t-BuOK EtOH 62

a Reaction conditions: 1a (0.5 mmol), 2 (0.75 mmol), PhI(OAc)2 (15 mol%), base (2 
equiv), EtOH (4 mL), r.t., air, 12 h; DBU: 1,5-diaza(5,4,0)undec-5-ene; DIPEA: 
N,N‘-diisopropylethylamine; DMAP: 4-dimethylaminopyridine. b Isolated yields 
based on 1a.

Table S3. Optimization of loading of catalysta.
Entry PhI(OAc)2 Base Solvent Yield(%)b

1 1% t-BuONa EtOH 32
2 5% t-BuONa EtOH 42
3 10% t-BuONa EtOH 73
4 12% t-BuONa EtOH 85
5 15% t-BuONa EtOH 90
6 18% t-BuONa EtOH 89
7 20% t-BuONa EtOH 90

a Reaction conditions: 1a (0.5 mmol), 2 (0.75 mmol), t-BuONa (2 equiv), EtOH (4 
mL), r.t., air, 12 h. b Isolated yields based on 1a.

Table S4. Optimization of solventsa.
Entry Catalyst Base Solvent Yield(%)b

1 PhI(OAc)2 t-BuONa MeOH 40
2 PhI(OAc)2 t-BuONa EtOH 90
3 PhI(OAc)2 t-BuONa n-PrOH 71
4 PhI(OAc)2 t-BuONa i-PrOH 55
5 PhI(OAc)2 t-BuONa t-BuOH 25
6 PhI(OAc)2 t-BuONa EtOH 35c

a Reaction conditions: 1a (0.5 mmol), 2 (0.75 mmol), PhI(OAc)2 (15 mol%), t-
BuONa (2 equiv), solvent (4 mL), r.t., air, 12 h. b Isolated yields based on 1a. c 95% 
EtOH.

Table S5. Optimization of loading of basesa.
Entry Catalyst Base Solvent Yield(%)b

1 PhI(OAc)2 0.2 EtOH 15
2 PhI(OAc)2 0.5 EtOH 39
3 PhI(OAc)2 1.0 EtOH 60
4 PhI(OAc)2 1.3 EtOH 69
5 PhI(OAc)2 1.5 EtOH 82
6 PhI(OAc)2 1.8 EtOH 90
7 PhI(OAc)2 2.0 EtOH 90
8 PhI(OAc)2 2.5 EtOH 91

a Reaction conditions: 1a (0.5 mmol), 2 (0.75 mmol), PhI(OAc)2 (15 mol%), t-
BuONa, EtOH (4 mL), r.t., air, 12 h. b Isolated yields based on 1a.
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3. Typical experimental procedure

1 2 3
R + B2pin2 R

BPinPhI(OAc)2 (15 mol%)

t-BuONa, EtOH, air, r.t.
βα β

Alkyne 1 (0.5 mmol), B2Pin2 2 (0.75 mmol, 191 mg), t-BuONa (0.9 mmol, 87 mg), PhI(OAc)2 

(0.075 mmol, 24 mg) were added to a round-bottom flask with EtOH (4 mL). Then, the reaction mixture 

was stirred at room temperature under air for 12 h. After completion of the reaction, the reaction 

mixture was concentrated in vaccum. The residue was purified by flash chromatography on silica gel 

(petroleum ether / ethyl acetate) to afford the corresponding product 3.

4. Preliminary mechanistic studies

(1) Radical trapping experiment

+
BPin

1a 2 3a (89%)

TEMPO (1 equiv), N2

standard conditions
B2pin2

Phenylacetylene 1a (0.5 mmol), B2Pin2 2 (0.75 mmol, 191 mg), t-BuONa (0.9 mmol, 87 mg), 

TEMPO (0.5 mmol, 78 mg), and PhI(OAc)2 (0.075 mmol, 24 mg) were added to a round-bottom 

flask with EtOH (4 mL), then the reaction mixture was stirred under at room temperature N2 

atmosphere for 12 h.  The corresponding product 3a was still obtained in 89% yield.

(2) LC-MS analysis

B2Pin2 2 (0.75 mmol, 191mg), PhI(OAc)2 (0.075 mmol, 24 mg), t-BuONa (0.9 mmol, 87 mg), 1-

ethynyl-4-methoxybenzene 1b (0.5 mmol), and EtOH (4 mL) were added to a round-bottom flask 

equipped with a magnetic stirrer. Then, the reaction mixture was stirred at room temperature under 

air atmosphere for 4 h. This reaction mixture was directly analyzed by LC-MS. In addition to the 

desired product 3b, the [M+H]+ ion peaks (m/z = 337.2, 309.1) for intermediates A and E  and the 

[M+Na]+ ion peaks (m/z = 413.3, 545.1) for intermediate C and D were detected.
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m/z
310 320 330 340 350 360 370

%

0

100

20151126--1 479 (6.885) 1: MS2 ES+ 
6.75e6337.2

336.3

334.9
316.5308.9 324.8

338.1

357.8353.5
346.7 364.8 368.8 375.2

Compound A

m/z
250 300 350 400 450 500 550

%

0

100

20151126--1 1072 (15.422) 1: MS2 ES+ 
9.63e7413.3

301.1248.7 351.0 393.3

414.5

415.5
441.1 481.1502.1 559.0 574.1

Compound C

I
O

O

O

I
BO

O

O

O
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m/z
480 500 520 540 560 580 600

%

0

100

20151126--1 520 (7.475) 1: MS2 ES+ 
6.33e5545.1

465.2
499.2475.0 541.9

517.8

548.8
579.4553.2 592.8 605.2

Compound D

m/z
310 320 330 340 350 360 370 380 390 400

%

0

100

20151126--1 839 (12.068) 1: MS2 ES+ 
3.10e6309.1

310.1
351.0

339.2318.8 327.4 382.3368.5353.2 393.0 400.6

Compound E

O

O

OH B

O

O
I

I
O

O

O
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m/z
230 240 250 260 270 280 290

%

0

100

20151126--1 766 (11.017) 1: MS2 ES+ 
6.13e6283.0

261.3256.4
247.8245.6237.3

282.0
271.0

283.6

285.3293.1 294.9

Product 3b

5. Characterization data of products (3a-3t) 

(E)-4,4,5,5-tetramethyl-2-styryl-1,3,2-dioxaborolane (3a)[2]: 

B
O

O

1H NMR (400 MHz, CDCl3) δ 7.52 (d, J = 8.3 Hz, 2H), 7.42 (d, J = 18.5 Hz, 1H), 7.35 (ddd, J = 12.3, 8.4, 4.2 Hz, 
3H), 6.19 (d, J = 18.4 Hz, 1H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 149.53, 137.47, 128.92, 128.59, 
127.08, 83.38, 24.84.   

(E)-2-(4-methoxystyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3b)[3]: 

O

O

O
B

1H NMR (400 MHz, CDCl3) δ 7.46 (d, J = 8.7 Hz, 2H), 7.38 (d, J = 18.4 Hz, 1H), 6.89 (d, J = 8.7 Hz, 2H), 6.04 
(d, J = 18.4 Hz, 1H), 3.83 (s, 3H), 1.33 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 160.29, 149.08, 130.38, 128.47, 
113.97, 83.22, 55.28, 24.83. HR-MS(M+H)+ calculated for C15H22BO3 261.1657, found 261.1657.

(E)-4,4,5,5-tetramethyl-2-(2-methylstyryl)-1,3,2-dioxaborolane (3c)[2]:

O

O

OB
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O

O
B

1H NMR (400 MHz, CDCl3) δ 7.67 (d, J = 18.3 Hz, 1H), 7.61 – 7.55 (m, 1H), 7.21 (dd, J = 6.2, 2.8 Hz, 2H), 7.19 
– 7.13 (m, 1H), 6.11 (d, J = 18.3 Hz, 1H), 2.45 (s, 3H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 147.14, 
136.33, 134.75, 130.41, 128.59, 126.12, 125.78, 83.32, 24.84, 19.85. HR-MS(M+H)+ calculated for C15H22BO2 
245.1707, found 245.1717.

(E)-4,4,5,5-tetramethyl-2-(3-methylstyryl)-1,3,2-dioxaborolane (3d)[2]: 

B
O

O

1H NMR (400 MHz, CDCl3) δ 7.40 (d, J = 18.5 Hz, 1H), 7.32 (d, J = 5.7 Hz, 2H), 7.25 (t, J = 7.8 Hz, 1H), 7.14 (d, 
J = 7.4 Hz, 1H), 6.18 (d, J = 18.4 Hz, 1H), 2.37 (s, 3H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 149.71, 
138.09, 137.48, 129.72, 128.47, 127.80, 124.26, 83.33, 24.82, 21.40. HR-MS(M+H)+ calculated forC15H22BO2 
245.1707, found 245.1714.

(E)-4,4,5,5-tetramethyl-2-(4-methylstyryl)-1,3,2-dioxaborolane (3e)[3]: 

B O

O

1H NMR (400 MHz, CDCl3) δ 7.44 – 7.36 (m, 3H), 7.17 (d, J = 7.9 Hz, 2H), 6.13 (d, J = 18.4 Hz, 1H), 2.37 (s, 
3H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 149.49, 138.99, 134.80, 129.31, 127.04, 83.30, 24.83, 21.35. 
HR-MS(M+H)+ calculated for C15H22BO2 245.1707, found 245.1716.

(E)-4,4,5,5-tetramethyl-2-(4-pentylstyryl)-1,3,2-dioxaborolane (3f)[2]: 

B O

O

n-Bu

1H NMR (400 MHz, CDCl3) δ 7.43 (d, J = 8.1 Hz, 2H), 7.41 (d, J = 18.5 Hz, 1H), 7.17 (d, J = 8.1 Hz, 2H), 6.15 
(d, J = 18.4 Hz, 1H), 2.61 (m, 2H), 1.63 (m, 2H), 1.34 (s, 16H), 0.91 (t, J = 6.9 Hz, 3H). 13C NMR (101 MHz, 
CDCl3) δ 149.57, 144.06, 135.03, 128.65, 127.05, 83.28, 35.77, 31.50, 31.01, 24.82, 22.54, 14.03. HR-
MS(M+H)+ calculated for C19H30BO2 301.2333, found 301.2332.

(E)-2-(4-(tert-butyl)styryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3g)[4]: 

B
O

O

t-Bu
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1H NMR (400 MHz, CDCl3) δ 7.46 (d, J = 8.3 Hz, 2H), 7.41 (d, J = 18.4 Hz, 1H), 7.39 (d, J = 8.3 Hz, 3H), 6.15 
(d, J = 18.4 Hz, 1H), 1.34 (s, 21H).13C NMR (101 MHz, CDCl3) δ 152.13, 149.40, 134.78, 126.84, 125.51, 83.29, 
34.71, 31.25, 24.83. HR-MS(M+H)+ calculated for C19H30BO2 301.2333, found 301.2334.

(E)-3-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)aniline (3h)[3]: 

H2N O

O
B

 1H NMR (400 MHz, CDCl3) 1H NMR (400 MHz, CDCl3) δ 7.33 (d, J = 18.4 Hz, 1H), 7.15 (t, J = 7.8 Hz, 1H), 
6.92 (d, J = 7.6 Hz, 1H), 6.83 (s, 1H), 6.70 – 6.62 (m, 1H), 6.12 (d, J = 18.4 Hz, 1H), 3.71 (s, 2H), 1.33 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 149.72, 146.45, 138.57, 129.46, 117.97, 115.93, 113.40, 83.32, 24.82. HR-
MS(M+H)+ calculated for C14H21BNO2 246.1660, found 246.1657.

(E)-2-(4-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)phenyl)acetonitrile (3i)[5]: 

B
O

O
NC

1H NMR (400 MHz, CDCl3) δ 7.50 (d, J = 8.1 Hz, 2H), 7.39 (d, J = 18.5 Hz, 1H), 7.31 (d, J = 8.0 Hz, 2H), 6.19 
(d, J = 18.4 Hz, 1H), 3.76 (s, 2H), 1.33 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 148.32, 137.35, 132.82, 130.34, 
128.21, 127.70, 117.69, 83.48, 24.83, 23.45. HR-MS(M+H)+ calculated for C16H21BNO2 270.1660, found 
270.1657.

(E)-2-(3-fluorostyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3j)[2]: 

B O

O
F

 1H NMR (400 MHz, CDCl3) δ 7.36 (d, J = 18.5 Hz, 1H), 7.32 (m, 1H), 7.26 (d, J = 7.7 Hz, 1H), 7.23 – 7.17 (m, 
1H), 7.04 – 6.97 (m, 1H), 6.18 (d, J = 18.4 Hz, 1H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 163.07 (d, J = 
245.6 Hz), 148.07 (d, J = 2.5 Hz), 139.84 (d, J = 7.5 Hz), 130.02 (d, J = 8.3 Hz), 123.00 (d, J = 2.7 Hz), 115.68 (d, 
J = 21.5 Hz), 113.29 (d, J = 21.5 Hz), 83.52, 24.82. 19F NMR (376 MHz, CDCl3) δ -113.48. 

(E)-2-(2-chlorostyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3k)[3]: 

B
O

O

Cl

 1H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 18.4 Hz, 1H), 7.65 (dd, J = 7.3, 2.0 Hz, 1H), 7.37 (dd, J = 7.3, 1.8 Hz, 
1H), 7.27 – 7.21 (m, 2H), 6.19 (d, J = 18.3 Hz, 1H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 144.96, 135.58, 
133.85, 129.79, 129.70, 127.01, 126.87, 83.50, 24.84. HR-MS(M+H)+ calculated for C14H19BClO2 265.1161, 
found 245.1166.

(E)-4-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)benzonitrile (3l)[5]: 
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NC

O

O
B

1H NMR (400 MHz, CDCl3) δ 7.64 (d, J = 8.2 Hz, 2H), 7.56 (d, J = 8.3 Hz, 2H), 7.38 (d, J = 18.4 Hz, 1H), 6.29 
(d, J = 18.4 Hz, 1H), 1.33 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 147.20, 141.65, 132.45, 127.42, 118.81, 
111.97, 83.74, 24.81. HR-MS(M+Na)+ calculated for C15H18BNNaO2 278.1323, found 278.1319.

(E)-1-(4-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)phenyl)ethan-1-one (3m)[6]: 

B
O

O
O

1H NMR (400 MHz, CDCl3) δ 7.95 (d, J = 8.3 Hz, 2H), 7.57 (d, J = 8.3 Hz, 2H), 7.43 (d, J = 18.4 Hz, 1H), 6.30 
(d, J = 18.4 Hz, 1H), 2.61 (s, 3H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 197.64, 148.00, 141.82, 136.98, 
128.74, 127.12, 83.62, 26.70, 24.83. 

(E)-2-(3-ethynylstyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3n)[3]: 

B
O

O

1H NMR (400 MHz, CDCl3) δ 7.62 (s, 1H), 7.49 (d, J = 7.7 Hz, 1H), 7.44 (d, J = 7.7 Hz, 1H), 7.34 (m, 2H), 6.20 
(d, J = 18.4 Hz, 1H), 3.10 (s, 1H), 1.34 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 148.30, 137.66, 132.37, 130.75, 
128.61, 127.38, 122.43, 83.48, 83.37, 77.24, 24.82.  

(E)-4,4,5,5-tetramethyl-2-(2-(naphthalen-1-yl)vinyl)-1,3,2-dioxaborolane (3o)[7]: 

B
O

O

1H NMR (400 MHz, CDCl3) δ 8.29 (d, J = 8.3 Hz, 1H), 8.24 (d, J = 18.2 Hz, 1H), 7.90 – 7.83 (m, 3H), 7.76 (d, J 
= 7.2 Hz, 1H), 7.53 (m, 4H), 6.29 (d, J = 18.2 Hz, 1H), 1.38 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 146.45, 
135.37, 133.62, 131.11, 129.02, 128.49, 126.17, 125.79, 125.59, 124.08, 123.79, 83.43, 24.88.  

(E)-4,4,5,5-tetramethyl-2-(2-(thiophen-3-yl)vinyl)-1,3,2-dioxaborolane (3p)[2]: 

S O

O
B

1H NMR (400 MHz, CDCl3) δ 7.40 (d, J = 18.4 Hz, 1H), 7.35 – 7.31 (m, 2H), 7.29 (dd, J = 4.7, 3.1 Hz, 1H), 5.97 
(d, J = 18.4 Hz, 1H), 1.33 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 143.16, 141.22, 126.13, 125.03, 124.89, 83.33, 
24.81.  
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(E)-4,4,5,5-tetramethyl-2-(3-phenylprop-1-en-1-yl)-1,3,2-dioxaborolane (3q)[3]: 

B
O

O

1H NMR (400 MHz, CDCl3) δ 7.31 (t, J = 7.4 Hz, 2H), 7.21 (dd, J = 12.7, 7.4 Hz, 3H), 6.79 (dt, J = 17.8, 6.3 Hz, 
1H), 5.47 (d, J = 17.8 Hz, 1H), 3.50 (d, J = 5.8 Hz, 2H), 1.28 (s, 12H). 13C NMR (101 MHz, CDCl3) δ 152.47, 
139.07, 128.94, 128.44, 126.15, 83.13, 42.29, 24.80. HR-MS(M+H)+ calculated for C15H22BO2 245.1707, found 
245.1715.

(E)-2-(3,3-dimethylbut-1-en-1-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3r)[8]: 

B
O

O

1H NMR (400 MHz, CDCl3) δ 6.63 (d, J = 18.3 Hz, 1H), 5.34 (d, J = 18.3 Hz, 1H), 1.27 (s, 13H), 1.01 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 164.36, 82.95, 34.98, 28.78, 24.79. HR-MS(M+Na)+ calculated for C12H23BNaO2 
233.1684, found 233.1696.

(E)-2-(3-cyclopentylprop-1-en-1-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3s)[9]: 

O

O
B

 1H NMR (400 MHz, CDCl3) δ 6.64 (dt, J = 17.8, 6.7 Hz, 1H), 5.43 (d, J = 17.9 Hz, 1H), 2.18 (t, J = 6.9 Hz, 2H), 
1.92 (dt, J = 15.0, 7.6 Hz, 1H), 1.77 (dt, J = 11.3, 6.8 Hz, 2H), 1.66 – 1.45 (m, 4H), 1.29 (s, 12H), 1.14 (dt, J = 
19.2, 7.2 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 154.21, 82.98, 42.48, 39.01, 32.42, 25.07, 24.79. HR-
MS(M+Na)+ calculated for C14H25BNaO2 259.1840, found 259.1830.

(E)-2-(2-cyclopropylvinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3t)[2]: 

O

O
B

 1H NMR (400 MHz, CDCl3) δ 6.10 (dd, J = 17.8, 9.3 Hz, 1H), 5.52 (d, J = 17.8 Hz, 1H), 1.56 – 1.51 (m, 1H), 
1.28 (s, 12H), 0.83 (dt, J = 6.3, 4.3 Hz, 2H), 0.61 – 0.53 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 158.58, 82.93, 
24.76, 17.02, 7.90.  
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7. Copies of NMR spectra for products
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