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1. General Information
All reactions were carried out under an atmosphere of argon in sealed tube with magnetic stirring. Dry DMA, THF, CH2Cl2 were purified using a solvent-purification system that contained activated alumina and molecular sieves. Other solvents were dried and purified according to the procedure from ‘‘Purification of Laboratory Chemicals’’.1 
Nickel catalysts, reductants, ligands were purchased from Acros, Alfa Aesar, Aldrich, Ark Pharm, and Strem. Other chemicals were purchased from TCI, Adamas, and Energy chemicals, and were directly used without further purifications.
1H and 13C NMR spectra were collected on a Bruker AVANCE III 400MHz, JEOL JNM-ECS 400M and Agilent-NMR-inova 600 MHz spectrometer at room temperature. 1H NMR spectra were reported in parts per million (ppm) downfield of tetramethylsilane (TMS) and were referenced to the signal of TMS (0 ppm). 13C NMR spectra were reported in ppm relative to residual CHCl3 (77.00 ppm). Coupling constants, J, are reported in hertz (Hz). 19F NMR spectra were also collected on Bruker AVANCE III 400 MHz spectrometers and Agilent-NMR-inova 600 MHz spectrometer at room temperature. Melting points were determined on a microscopic apparatus. IR spectra were collected using Bruker-TENSOR 27 spectrometer and Agilent Technologies Cary 630 FTIR, and only maJor peaks were reported in cm-1. HRMS was performed on Bruker Apex II FT-ICR mass instrument (ESI). GC analysis was performed on Thermo Scientific TRACE 1300. GC-MS data was collected on Thermo Scientific TRACE DSQ GC-MS. The X-RAY was measured on Agilent SUPERNOVA. Thin layer chromatography was carried out using XINNUO SGF254 TLC plates. Flash chromatography was performed using XINNUO silica gel (200-300 mesh). 




[bookmark: _Toc533622562]2. Synthesis of Substrates
2.1 Synthesis of Allyl alcohol

Allyl alcohol 1a, 1p were purchased from Admas and used as received. Allyl alcohol 1b3, 1c2, 1d2, 1e2, 1f2, 1g3, 1h2, 1i2, 1j3, 1k2, 1l4, 1m5, 1o6, 1r6 are known compounds, and they were synthesized according to the literature procedure.Other known starting materials (1n, 1s) were prepared according to the literature procedures and were referenced. 
(E)-3-(9-ethyl-9H-carbazol-3-yl)prop-2-en-1-ol (1n)
This compound was synthesized according to the literature procedure7. use N-Ethyl-3- Carbazolecarboxaldehyde (2.23g, 10mmol) as the starting material, to afford product 1n as a yellow solid (1.93 g, 77% yield), mp: 69-71 oC.
1H NMR (400 MHz, CDCl3): δ 8.07-8.05 (m, 2 H), 7.51 (dd, J = 8.4 Hz, 1.6 Hz, 1 H), 7.47-7.43 (m, 1 H), 7.36 (d, J = 8.4 Hz, 1 H), 7.28 (d, J = 8.4 Hz, 1 H), 7.23-7.19 (m, 1 H), 6.76 (d, J = 16 Hz, 1 H), 6.41-6.34 (m, 1 H), 4.33 (dd, J = 6.0 Hz, 1.2 Hz, 2 H), 4.29 (dd, J = 14.4 Hz, 7.2 Hz, 2 H), 1.80 (s, 1 H), 1.38 (t, J = 7.2 Hz, 3 H).
13C NMR (100 MHz, CDCl3): δ 140.3, 139.8, 132.5, 127.8, 125.9, 125.7, 124.3, 123.2, 123.0, 120.6, 119.0, 118.9, 108.7, 108.6, 64.3, 37.7, 13.9.
IR (neat, cm-1):  3366, 2975, 1599, 1475, 1333, 1233, 1153, 1006, 887, 781.
GC-MS (EI) calcd for C17H17NO 251.13, found: 251.13.
(E)-3-(3-(4-fluorophenyl)-1-isopropyl-1H-indol-2-yl)prop-2-en-1-ol (1s)
These compounds were synthesized according to the literature procedure6. use (E)-3-(3-(4-fluorophenyl)-1- isopropyl-1H-indol-2-yl) acrylaldehyde (1.54 g, 5 mmol)as the starting material, to afford product1s as a pale yellow oil (1.17g, 76%).
1H NMR (400 MHz, CDCl3): δ 7.54-7.52 (m, 2 H), 7.41-7.38 (m, 2 H), 7.20-7.16 (m, 1 H), 7.11-7.06 (m, 3 H), 6.65 (dd, J = 16.0 Hz, 1.2 Hz, 1 H), 5.90-5.83 (m, 1 H), 4.91-4.81 (m, 1 H), 4.20 (dd, J = 5.2 Hz, 1.6 Hz, 2 H), 1.71 (s, 1 H), 1.65 (dd, 7.2 Hz, 1.2 Hz, 6 H).
13C NMR (100 MHz, CDCl3): δ 161.5 (d, JC-F = 243 Hz), 135.6, 135.2, 133.5, 132.0 (d, JC-F = 8 Hz), 131.6, 128.5, 121.9, 119.8, 119.7, 119.6, 115.4 (d, JC-F = 21 Hz), 114.9, 111.9, 63.6, 47.8, 21.8.
19F NMR (376 MHz, CDCl3): δ -116.72.
IR (neat, cm-1): 2926, 1728, 1604, 1511, 1427, 1355, 1275, 1143, 964, 749.
GC-MS (EI) calcd for C25H33BO2 309.15, found:309.15.
2.2 Borylated aryl triflates


Borylated aryl triflates 2a8, 2b9, 2c9 are known compounds, and they were synthesized according to the literature procedure.
3. Nickel-Catalyzed Reductive allyl-aryl Cross-Coupling
3.1 Optimization of Reaction Conditions
General Procedure I: The procedure was conducted in an argon-filled glove box. To a reaction tube equipped with a magnetic stir bar was charged with catalyst (10 mol %, 0.01 mmol), ligand (10 mol %, 0.01 mmol), reductant (3 equiv, 0.3 mmol), substrates 1a (13.4 mg, 0.1 mmol) and 2a (52.8 mg, 0.15 mmol). and then were added solvent (0.5 mL). The reaction tube was sealed with a rubber septum, and removed from the glove box. The reaction mixture was stirred at appreciate temperature for 24 h. The reaction mixture was diluted with ethyl acetate (10 mL), washed with water, brine, and dried over anhydrous Na2SO4. A 0.4 mL of solution was collected, diluted with ethyl acetate (2 mL),and analyzed by GC. The yield was determined versus the internal standard (dodecane).
3.2 Nickel-Catalyzed Cross-Coupling of Allyl alcohol and Borylated aryl triflates
General Procedure II: The procedure was conducted in an argon-filled glove box. To a reaction tube equipped with a magnetic stir bar was charged with NiBr2 (4.4 mg, 10 mol%), bpy (3.1 mg, 7 mol%), AlCl3 (2.7 mg, 10 mol%), Mn (33 mg, 3.0 equiv) and a solution of allyl alcohol 1 (0.2 mmol) and borylated aryl triflates 2 (0.3 mmol) in DMA (1.0 mL). and then were added solvent (0.5 mL). The reaction tube was sealed with a rubber septum, and removed from the glove box. The reaction mixture was stirred at 30 oC for 24 h. It was diluted with ethyl acetate (10 mL), washed with water, brine, dried over anhydrous Na2SO4, and concentrated in vacuum. The residue was purified by flash chromatography on silica gel to afford the desired product 3.
3.3 Characterization Data of Products
2-(3-cinnamylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3a)
This compound was prepared according to the General Procedure II from the reaction of 1a (26.8 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
52.5 mg, 82% yield, White solid, m.p.: 83-85℃.
1H NMR (400 MHz, CDCl3): δ 7.69-7.67 (m, 2 H), 7.36-7.32 (m, 4 H), 7.30-7.26 (m, 2 H), 7.21-7.17 (m, 1 H), 6.45 (d, J = 16.0 Hz, 1 H), 6.39-6.31 (m, 1 H), 3.55 (d, J = 6.4 Hz, 2 H), 1.34 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 139.6, 137.7, 135.1, 132.8, 131.8, 131.0, 129.5, 128.6, 128.1, 127.2, 126.3, 83.9, 39.5, 25.0.[not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.03.
IR (neat, cm-1): 3417, 2954, 1599, 1470, 1415, 1247, 1107, 839, 759, 723.
GC-MS (EI) calcd for C21H25BO2 320.19, found: 320.20.
(E)-4,4,5,5-tetramethyl-2-(3-(3-(p-tolyl) allyl) phenyl)-1,3,2-dioxaborolane (3b)
This compound was prepared according to the General Procedure II from the reaction of 1b (29.6 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
56.8 mg, 85% yield, colorless oil.
1H NMR (400 MHz, CDCl3): δ 7.68-7.66 (m, 2 H), 7.35-7.31 (m, 2 H), 7.24 (d, J = 8.4 Hz, 2 H), 7.09 (d, J = 8.0 Hz, 2 H), 6.41 (d, J = 15.6 Hz, 1 H), 6.                                                                   33-6.25 (m, 1 H), 3.54 (d, J = 6.8 Hz, 2 H), 2.31 (s, 3 H), 1.34 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 139.7, 136.9, 135.1, 134.9, 132.8, 131.8, 130.9, 129.3, 128.5, 128.1, 126.2, 83.9, 39.5, 25.0. 21.3. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.03
IR (neat, cm-1): 2977, 1610, 1514, 1398, 1361, 1272, 1143, 1089, 964, 860, 659.
GC-MS (EI) calcd for C22H27BO2 334.21, found: 334.20.
(E)-4,4,5,5-tetramethyl-2-(3-(3-(o-tolyl) allyl) phenyl)-1,3,2-dioxaborolane (3c)
This compound was prepared according to the General Procedure II from the reaction of 1c (29.6 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
45.4 mg, 68% yield, colorless oil.
1H NMR (400 MHz, CDCl3): δ 7.71-7.66 (m, 2 H), 7.42-7.40 (m, 1 H), 7.36-7.30 (m, 2 H), 7.13-7.11 (m, 3 H), 6.65 (d, J = 15.6 Hz, 1 H), 6.26-6.19 (m, 1 H), 3.58 (d, J = 6.8 Hz, 2 H), 2.33 (s, 3 H), 1.34 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 139.7, 136.8, 135.2, 135.1, 132.8, 131.7, 130.8, 130.3, 129.0, 128.1, 127.1, 126.1, 125.7, 83.9, 39.8, 25.0, 20.0 [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.10.
IR (neat, cm-1): 2954, 1606, 1512, 1296, 1247, 1174, 1109, 966, 837, 652.
GC-MS (EI)  calcd for C22H27BO2 334.21, found: 334.20.
(E)-2-(3-(3-(4-(tert-butyl) phenyl) allyl) phenyl)-4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolane (3d)
This compound was prepared according to the General Procedure II from the reaction of 1d (38.0 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
67.7 mg, 90% yield, White solid, m.p.: 94-96℃ .
1H NMR (400 MHz, CDCl3): δ 7.68-7.66 (m, 2 H), 7.33-7.28 (m, 6 H), 6.43 (d, J = 16.0 Hz, 1 H), 6.34-6.27 (m, 1 H), 3.54 (d, J = 6.8 Hz, 2 H), 1.34 (s, 12 H), 1.30 (s, 9 H).
13C NMR (100 MHz, CDCl3): δ 150.2, 139.7, 135.1, 134.9, 132.8, 131.8, 130.8, 128.7, 128.0, 126.0, 125.5, 83.9, 39.5, 34.6, 31.4, 25.0 [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.17.
IR (neat, cm-1): 2954, 1660, 1604, 1512, 1249, 1174,1109, 966, 837, 752.
GC-MS (EI) calcd for C25H33BO2 376.26, found: 376.26.
(E)-2-(3-(3-(4-methoxyphenyl) allyl) phenyl)-4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolane (3e)
This compound was prepared according to the General Procedure II from the reaction of 1e  (32.8 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
61.6 mg, 88% yield, pale yellow oil.
1H NMR (400 MHz, CDCl3): δ 7.68-7.66 (m, 2 H), 7.34-7.27 (m, 4 H), 6.83-6.81 (m, 2 H), 6.39 (d, J = 16.0 Hz, 1 H), 6.24-6.17 (m, 1 H), 3.78 (s, 3 H), 3.53 (d, J = 6.8 Hz, 2 H), 1.34 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 159.0 ,139.9, 135.1, 132.8, 131.8, 130.5, 130.4, 128.1, 127.4, 127.4, 114.0, 83.9, 55.4, 39.5, 25.0. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 29.80.
IR (neat, cm-1): 3415, 2954, 1600, 1488, 1445, 1249, 1107, 1039, 839, 752.
HRMS (ESI): [M] + calcd for C22H27BO3 350.2053, found: 350.2055.
(E)-2-(3-(3-(3,4-dimethoxyphenyl) allyl) phenyl)-4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolane (3f)
This compound was prepared according to the General Procedure II from the reaction of 1f (38.8 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
60.0 mg, 79% yield, pale yellow oil.  
1H NMR (400 MHz, CDCl3): δ 7.69-7.67 (m, 2 H), 7.36-7.31 (m, 2 H), 6.91-6.87 (m, 2 H), 6.79 (d, J = 8.4 Hz, 1 H), 6.38 (d, J = 15.6 Hz, 1 H), 6.25-6.18 (m, 1 H), 3.87 (4.0 Hz, 6 H), 3.54 (d, J = 6.8 Hz, 2 H), 1.34 (s, 12 H).
 13C NMR (100 MHz, CDCl3): δ 149.1, 148.5, 139.8, 135.1, 132.8, 131.8, 130.8, 130.6, 128.1, 127.7, 119.3, 111.3, 108.8, 83.9, 56.1, 55.9, 39.5, 25.0. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 29.99.
IR (neat, cm-1): 3523, 3442, 2954, 1601, 1512, 1247, 1172, 1109, 966, 837.
HRMS (ESI): [M] + calcd for C23H29BO4 380.2159, found: 380.2165
(E)-2-(3-(3-([1,1'-biphenyl]-4-yl) allyl) phenyl)-4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolane (3g)

This compound was prepared according to the General Procedure II from the reaction of 1g (42 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
64.2 mg, 81% yield, White solid（86-88℃）.
1H NMR (400 MHz, CDCl3): δ 7.70-7.67 (m, 2 H), 7.59-7.57 (m, 2 H), 7.53 (d, J = 8.4 Hz, 2 H), 7.44-7.40 (m, 4 H), 7.37-7.30 (m, 3 H), 6.48 (d, J = 16.0 Hz, 1 H), 6.43-6.36 (m, 1 H), 3.57 (d, J = 6.4 Hz, 2 H), 1.34 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 140.9, 139.9, 139.6, 136.7, 135.1, 132.9, 131.8, 130.6, 129.7, 128.9, 128.1, 127.3, 127.0, 126.7, 83.9, 39.6, 25.0. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 29.96.
IR (neat, cm-1): 3413, 2956, 1639, 1618, 1261, 1215, 1109, 839, 750.
GC-MS (EI) calcd for C27H29BO2 396.22, found: 396.21.
(E)-2-(3-(3-(4-fluorophenyl) allyl) phenyl)-4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolane (3h)
This compound was prepared according to the General Procedure II from the reaction of 1h (33.6 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
43.9 mg, 65% yield, pale yellow oil
1H NMR (400 MHz, CDCl3): δ 7.68-7.66 (m, 2 H), 7.33-7.27 (m, 4 H), 6.98-6.94 (m, 2 H), 6.39 (d, J = 16.0 Hz, 1 H), 6.29-6.22 (m, 1 H), 3.53 (d, J = 6.8 Hz, 2 H), 1.34 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 162.1 (d, JC-F = 245 Hz), 139.5, 135.1, 133.8 (d, JC-F = 3.0 Hz), 132.9, 131.8, 129.9, 129.3 (d, JC-F = 2.0 Hz), 128.1, 127.7 (d, JC-F = 8.0 Hz), 115.4 (d, JC-F = 22.0 Hz), 83.9, 39.4, 25.0 [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
19F NMR (376 MHz, CDCl3) δ -115.4.
11B NMR (128 MHz, CDCl3): δ 29.82.
IR (neat, cm-1): 3527, 2954, 1687, 1600, 1512, 1247, 1106, 1037, 835, 748.
GC-MS (EI) calcd for C21H24BFO2 338.18, found: 338.18.
(E)-2-(3-(3-(4-chlorophenyl) allyl) phenyl)-4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolane (3i)
This compound was prepared according to the General Procedure II from the reaction of 1i (30.4 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
50.3 mg, 71% yield, yellow oil
1H NMR (400 MHz, CDCl3): δ 7.69-7.68 (m, 2 H), 7.33-7.31 (m, 2 H), 7.27-7.22 (m, 4 H), 6.38 (d, J = 15.6 Hz, 1 H), 6.35-6.28 (m, 1 H), 3.53 (d, J = 5.6 Hz, 2 H), 1.34 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 139.3, 136.2, 135.1, 132.9, 132.7, 131.8, 130.3, 129.8, 128.7, 128.1, 127.5, 83.9, 39.5, 25.0. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 29.86.
IR (neat, cm-1): 3556, 3415, 2858, 1620, 1425, 1276, 1107, 968, 846, 750.
GC-MS (EI) calcd for C21H24BClO2 354.15, found: 354.16.
(E)-N, N-dimethyl-4-(3-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) phenyl) prop-1-en-1-yl) aniline (3j)
This compound was prepared according to the General Procedure II from the reaction of 1j (35.4 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
55.2 mg, 76% yield, Brown yellow oil
1H NMR (600 MHz, CDCl3): δ 7.68-7.65 (m, 2 H), 7.35-7.34 (m, 1 H), 7.32-7.29 (m, 1 H), 7.25-7.24 (m, 2 H), 6.67 (d, J = 8.4 Hz, 2 H), 6.37 (d, J = 15.6 Hz, 1 H), 6.16-6.12 (m, 1 H), 3.52 (d, J = 7.2 Hz, 2 H), 2.93 (s, 6 H), 1.34 (s, 12 H).
13C NMR (150 MHz, CDCl3): δ 149.9, 140.3, 135.1, 132.7, 131.8, 130.9, 128.0, 127.2, 126.4, 125.3, 112.7, 83.9, 40.8, 39.6, 25.0. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.25.
IR (neat, cm-1): 3631, 3529, 3445, 2954. 1687, 1600, 1512, 1247, 837, 750
HRMS (ESI): [M+Na] + calcd for C23H30BNO2Na 386.2262, found: 386.2266
(E)-2-(3-(3-(furan-2-yl) allyl) phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3k)
his compound was prepared according to the General Procedure II from the reaction of 1k (24.8 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
48.4 mg, 78% yield, yellow oil.
1H NMR (400 MHz, CDCl3): δ 7.68-7.67 (m, 2 H), 7.35-7.29 (m, 3 H), 6.35-6.28 (m, 2 H), 6.21 (d, J = 15.6 Hz, 1 H), 6.15-6.14 (m, 1 H), 3.52 (d, J = 6.8 Hz, 2 H), 1.34 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 153.2, 141.5, 139.3, 135.2, 132.9, 131.8, 128.6, 128.1, 119.7, 111.2, 106.7, 83.9, 39.2, 25.0. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 29.98.
IR (neat, cm-1): 3556, 3411, 1618, 1359, 1276, 1145, 968, 865, 750.
HRMS (ESI): [M+Na]+ calcd for C19H23BO3Na 333.1632, found:333.1635. 
(E)-3-(3-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) phenyl) prop-1-en-1-yl) pyridine (3l)
This compound was prepared according to the General Procedure II from the reaction of 1l (27 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
39.8 mg, 65% yield, pale yellow oil
1H NMR (600 MHz, CDCl3): δ 8.57-8.56 (m, 1 H), 8.42 (d, J =5.4 Hz 1 H), 7.69-7.63 (m, 3 H), 7.34-7.33 (m, 2 H), 7.21-7.18 (m, 1 H), 6.44-6.41 (m, 2 H), 3.57 (d, J = 7.2 Hz, 2 H), 1.35 (s, 12 H).
13C NMR (150 MHz, CDCl3): δ 148.2, 148.2, 138.9, 135.1, 133.2, 133.0, 132.7, 132.0, 131.8, 128.2, 127.5, 123.5, 83.9, 39.5, 25.0. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.09.
IR (neat, cm-1): 3529, 3442, 3346, 2954, 1678, 1600, 1359, 1247, 839, 754.
HRMS (ESI): [M+Na]+ calcd for C20H24BNO2Na 344.1792, found:344.1796.
(E)-5-(3-(3-(4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolan-2-yl) phenyl) prop-1- en-1-yl)-1H-indole (3m)
This compound was prepared according to the General Procedure II from the reaction of 1m (34.6 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
43.8 mg, 61% yield, colorless oil
1H NMR (600 MHz, CDCl3): δ 8.07 (s, 1 H), 7.72 (s, 1 H), 7.67 (d, J = 7.2 Hz, 1 H), 7.57 (s, 1 H), 7.37 (d, J = 7.2 Hz, 1 H), 7.33-7.30 (m, 1 H), 7.24 (s, 2 H), 7.10 (t, J = 2.4 Hz, 1 H), 6.55 (d, J = 15.6 Hz, 1 H), 6.48 (t, J = 2.4 Hz, 1 H), 6.30-6.25 (m, 1 H), 3.56 (d, J = 7.2 Hz, 2 H), 1.34 (s, 12 H).
13C NMR (150 MHz, CDCl3): δ 140.2, 135.3, 135.1, 132.6, 132.0, 131.8, 129.7, 128.1, 128.0, 126.5, 124.6, 120.5, 118.8, 111.1, 102.8, 83.9, 39.5, 24.9. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.29.
IR (neat, cm-1): 3552, 3415, 2981, 1608, 1512, 1359, 1276, 1143, 964, 750.
HRMS (ESI): [M+Na]+ calcd for C23H26BNO2Na 382.1949, found: 382.1951
(E)-9-ethyl-2-(3-(3-(4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolan-2-yl) phenyl) prop-1-en-1-yl)-9H-carbazole (3n)
This compound was prepared according to the General Procedure II from the reaction of 1n (50.2 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
62.9 mg, 72% yield, pale yellow oil.
1H NMR (600 MHz, CDCl3): δ 8.07-8.05 (m, 2 H), 7.75 (s, 1 H), 7.70-7.69 (m, 1 H), 7.48 (d, J = 9.0 Hz, 1 H), 7.43-7.39 (m, 2 H), 7.35-7.32 (m, 2 H), 7.26 (d, J = 9.0 Hz, 1 H), 7.20-7.18 (m, 1 H), 6.62 (d, J = 15.6 Hz, 1 H), 6.39-6.34 (m, 1 H), 4.27 (dd, J = 14.4 Hz, 7.2 Hz, 2 H), 3.60 (d, J = 6.6 Hz, 2 H), 1.37-1.35 (m, 3 H), 1.33 (s, 12 H).
13C NMR (150 MHz, CDCl3): δ 140.4, 140.1, 139.4, 135.2, 132.7, 131.9, 131.7,  128.9, 128.1, 126.7, 125.7, 124.2, 123.2, 123.1, 120.5, 118.9, 118.3, 108.6, 108.5, 83.9, 39.7, 37.6, 25.0, 13.9. [not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 29.98.
IR (neat, cm-1): 3529, 3442, 2981, 1658, 1602, 1425, 1358, 1247, 1143, 914, 748.
HRMS (ESI): [M+Na]+ calcd for C29H32BNO2Na 460.2418, found:460.2421。
(E)-4,4,5,5-tetramethyl-2-(3-(4-phenylbut-3-en-2-yl)phenyl)-1,3,2-dioxaborolane (3o)
This compound was prepared according to the General Procedure II from the reaction of 1o (26.8 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol).
23.4 mg, 37% yield, colorless oil.
1H NMR (400 MHz, CDCl3): δ 7.71-7.66 (m, 2 H), 7.38-7.32 (m, 4 H), 7.31-7.25 (m, 2 H), 7.20-7.16 (m, 1 H), 6.44-6.35 (m, 2 H), 3.68-3.63 (m, 1 H), 1.47 (d, J = 7.2 Hz, 3 H), 1.35 (s, 12 H).13C NMR (100 MHz, CDCl3): δ 145.1, 137.8, 135.5, 134.9, 133.8, 133.0, 130.4, 128.6, 128.1, 127.1, 126.3, 83.9, 42.9, 25.0, 21.5.[not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.00.
IR (neat, cm-1): 3454, 1653, 1455, 1265, 1127, 1072, 957, 857, 537.
GC-MS (EI) calcd for C21H25BO2 320.19, found: 320.20.
4,4,5,5-tetramethyl-2-(3-(3-methylbut-2-en-1-yl)phenyl)-1,3,2-dioxaborolane (3p)
This compound was prepared according to the General Procedure II from the reaction of 1p (17.2 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol).
15.2 mg, 28% yield, colorless oil.
1H NMR (400 MHz, CDCl3): δ 7.81 (d, J = 4.8 Hz, 1 H), 7.63 (s, 1 H), 7.38-7.35 (m, 1 H), 7.30-7.26 (m, 1 H), 5.33 (t, J = 4.8 Hz, 1 H), 3.35 (d, J = 4.8 Hz, 2 H), 1.73 (d, J = 6.4 Hz, 6 H), 1.35 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 141.3, 134.8, 132.4, 131.4, 131.4, 128.0, 123.5, 83.8, 34.5, 25.9, 25.0, 18.0 .[not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): 29.83
IR (neat, cm-1): 2831, 2360, 1376, 1323, 1275, 1145, 1091, 764, 750.
GC-MS (EI) calcd for C17H25BO2 272.19, found: 272.20.
4,4,5,5-tetramethyl-2-(3-(2-phenylallyl) phenyl)-1,3,2-dioxaborolane (3q)
This compound was prepared according to the General Procedure II from the reaction of 1r (26.8 mg, 0.2 mmol) and 2a (105.6 mg, 0.3 mmol). 
49.9 mg, 78% yield, colorless oil
1H NMR (400 MHz, CDCl3): δ 7.70 (s, 1 H), 7.64 (d, J = 6.8 Hz 1 H), 7.43 (d, J = 8.0 Hz, 2 H), 7.32-7.22 (m, 5 H), 5.48 (s, 1 H), 4.97 (s, 1 H), 3.83 (s, 2 H), 1.34 (d, J = 0.8 Hz, 12 H).
13C NMR (100 MHz, CDCl3): δ 147.1, 141.1, 138.9, 135.6, 132.8, 132.0, 128.4, 127.9, 127.5, 126.3, 114.8, 83.9, 41.6, 25.0.[not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.04.
IR (neat, cm-1): 2976, 1610, 1398, 1361, 1274, 1145, 1089, 962, 860, 750.
GC-MS (EI) calcd for C21H25BO2 320.19, found: 320.20.
(E)-5-(3-(3-(4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolan-2-yl) phenyl) prop-1- en-1-yl)-1H-indole (3r)
his compound was prepared according to the General Procedure II from the reaction of 1a (26.8 mg, 0.2 mmol) and 2b (105.6 mg, 0.3 mmol). 
58.9 mg, 92% yield, White solid, m.p.: 116-118℃ 
1H NMR (400 MHz, CDCl3): δ 7.77 (d, J = 8.0 Hz, 2 H), 7.35-7.32 (m, 2 H), 7.29-7.24 (m, 4 H), 7.20-7.16 (m, 1 H), 6.43 (d, J = 16.0 Hz, 1 H), 6.36-6.29 (m, 1 H), 3.54 (d, J = 6.4 Hz, 2 H), 1.33 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 143.6, 137.5, 135.2, 131.3, 129.0, 128.6, 128.3, 128.2, 127.2, 126.2, 83.78, 39.6, 25.0.[not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 30.05.
IR (neat, cm-1): 3413, 2954, 1664, 1568, 1466, 1415, 1242, 1167, 839, 694.
GC-MS (EI) calcd for C21H25BO2 320.19, found: 320.20.
(E)-5-(3-(3-(4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolan-2-yl) phenyl) prop-1- en-1-yl)-1H-indole (3s)
This compound was prepared according to the General Procedure II from the reaction of 1d (38.0 mg, 0.2 mmol) and 2b (105.6 mg, 0.3 mmol). 
66.9 mg, 89% yield, White solid, m.p. : 89-91℃.
1H NMR (400 MHz, CDCl3): δ 7.75 (d, J = 8 Hz, 2 H), 7.33-7.28 (m, 4 H), 7.26-7.24 (m, 2 H), 6.43 (d, J = 15.6 Hz, 1 H), 6.33-6.26 (m, 1 H), 3.55 (d, J = 6.4 Hz, 2 H), 1.34 (s, 12 H), 1.30 (s, 9 H).
13C NMR (100 MHz, CDCl3): δ 150.3, 143.8, 135.1, 134.8, 131.2, 128.3, 128.2, 126.0, 125.6, 83.8, 39.7, 34.7, 31.5, 25.0.[not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 29.93 .
IR (neat, cm-1): 2954, 1660, 1604, 1512, 1249, 1174, 1109, 966, 837, 752.
GC-MS (EI) calcd for C25H33BO2 376.26, found: 376.26.
2-(2-cinnamylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3t)
This compound was prepared according to the General Procedure II from the reaction of 1a (26.8 mg, 0.2 mmol) and 2c (105.6 mg, 0.3 mmol). 
35.2 mg, 55% yield, colorless oil
1H NMR (400 MHz, CDCl3): δ 7.68 (d, J = 8 Hz, 2 H), 7.35-7.31 (m, 4 H), 7.29-7.25 (m, 2 H), 7.21-7.16 (m, 1H), 6.44 (d, J = 16.0 Hz, 1 H), 6.38-6.31 (m, 1 H), 3.55 (d, J = 6.8 Hz, 2 H), 1.34 (s, 12 H) .
13C NMR (100 MHz, CDCl3): δ 139.6, 137.6, 135.1, 132.8, 131.8, 131.1, 129.5, 128.6, 128.1, 127.2, 126.3, 83.9, 39.5, 25.0.[not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
11B NMR (128 MHz, CDCl3): δ 29.74 .
IR (neat, cm-1):  2934, 1626, 1508, 1442, 1414, 1268, 1118, 1068, 836, 723.
GC-MS (EI) calcd for C22H27BO2 334.20, found: 334.20.

(E)-3-(4-fluorophenyl)-1-isopropyl-2-(3-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)prop-1-en-1-yl)-1H-indole (4)
This compound was prepared according to the General Procedure II from the reaction of 1a (26.8 mg, 0.2 mmol) and 2c (105.6 mg, 0.3 mmol). 
67.3 mg, 68% yield, white solid, m.p.: 96-98℃
1H NMR (400 MHz, CDCl3): δ 7.68 (d,J = 7.2 Hz, 1 H), 7.64 (s, 1 H), 7.56-7.51 (m, 2 H), 7.40-7.37 (m, 2 H), 7.32-7.28 (m, 1 H), 7.21-7.15 (m, 2 H), 7.08-7.01 (m, 3 H), 6.66 (d, J = 15.6 Hz, 1 H), 5.93-5.85 (m, 1 H), 4.91-4.83 (m, 1 H), 3.49, (d, J = 6.8 Hz, 2 H), 1.64 (d, J = 6.8 Hz, 6 H), 1.35 (s, 12 H).
13C NMR (100 MHz, CDCl3): δ 162.6, 160.2, 138.7, 137.0, 135.0, 134.5, 132.9, 131.9, 131.8, 131.7, 128.3, 128.1, 121.6, 120.7, 119.7, 119.5, 115.4, 115.2, 114.3, 111.7, 84.0, 47.8, 39.8, 25.0, 21.8.[not: the carbon attached to boron was not observed because of quadrupole broadening caused by the 11B nucleus].10
19F NMR (376 MHz, CDCl3) δ -115.2.
11B NMR (128 MHz, CDCl3): δ 31.1.
IR (neat, cm-1): 2977, 1541, 1457, 1358, 1322, 1219,1143, 965, 837, 740.
HRMS (ESI): [M+Na]+ calcd for C32H35BFNO2Na 518.2637, found: 518.2640.
3-cinnamyl-1,1'-biphenyl (4)


General procedure: The compound was prepared according to the literature procedure.11 A tube charged with Pd(PPh3)4 (5 mol%), potassium carbonate (55.3mg, 2 equiv, 0.4 mmol), 3a (64 mg, 0.2 mmol), bromobenzene (1.5equiv, 0.45 mmol),                DMF (5 mL) and H2O (0.25 mL) was vacuumed and back-filled with Ar for 3 times. After stirring at 80 oC for 16 hours, the reaction mixture was quenched with water (20 mL) and extracted with EtOAc (3 × 20 mL). The combined organic mixture was washed with saturated brine (30 mL), dried over anhydrous Na2SO4 and concentrated under reduced pressure. The residue was purified by silica gel column (PE/EA=100/1) to afford 4 as a colorless oil (51.1 mg, 68%) 
1H NMR (400 MHz, CDCl3): δ 7.60-7.58 (m, 2 H), 7.46-7.35 (m, 8 H), 7.30-7.27 (m, 2 H), 7.24-7.18 (m, 2 H), 6.49 (d, J = 16.0 Hz, 1 H), 6.43-6.35 (m, 1 H), 3.61 (d, J = 6.4 Hz, 2 H).
13C NMR (100 MHz, CDCl3): δ 141.6, 141.4, 140.8, 137.6, 131.4, 129.2, 129.1, 128.9, 128.7, 127.8, 127.7, 127.4, 127.4, 127.3, 126.3, 125.3, 39.6 .
IR (neat, cm-1): 2926, 1728, 1511, 1464, 1249, 1143,1090, 963, 860, 659.
GC-MS (EI) calcd for C25H33BO2 376.26, found: 376.26.
1-bromo-3-cinnamylbenzene (5)


General procedure: The compound was prepared according to the literature procedure.12 To a solution of 3a (64 mg, 0.2 mmol) in THF/H2O (1:1, 0.8 mL) was added CuBr2 (89 mg, 0.4 mmol). The reaction mixture was stirred at 90 oC for 16 h. It was diluted with ethyl acetate (20 mL). The resulting solution was washed with water, brine, dried over MgSO4, and concentrated in vacuum. The residue was purified by flash column chromatography on silica gel to afford product 5 as a colorless oil (35.4 mg, 65%).
1H NMR (400 MHz, CDCl3): δ 7.39-7.34 (m, 4 H), 7.32-7.28 (m, 2 H), 7.24-7.16 (m, 3 H), 6.46 (d, J = 15.6 Hz, 1 H), 6.34-6.27 (m, 1 H), 3.52 (d, J = 6.8 Hz, 2 H).
13C NMR (100 MHz, CDCl3): δ 142.7, 137.3, 131.9, 131.8, 130.2, 129.5, 128.7, 128.3, 127.5, 127.5, 126.3, 122.7, 39.1.
IR (neat, cm-1): 2956, 1745, 1425, 1368, 1071, 692.
GC-MS (EI) calcd for C15H13Br 272.02, found: 272.02.
3-cinnamylphenol (6)


General procedure: The compound was prepared according to the literature procedure.13 To the mixture of 3a (64 mg, 0.2 mmol) in a H2O / EtOH (1:2) solution (2 mL) in a round-bottom flask cell was added H2O2 (1equiv, 0.2 mmol) at room temperature. When 3a was completely consumed (monitored by TLC, 6 h), 0.1M aqueous sodium bicarbonate (5 mL) was added to the mixture. Then the reaction mixture was extracted with ethyl acetate (2×10 mL). The resulting solution was washed with water, brine, dried over MgSO4, and concentrated in vacuum. The residue was purified by flash column chromatography on silica gel to afford product 7 as a colorless oil (35.3 mg, 84%).
1H NMR (400 MHz, CDCl3): δ 7.34 (d, J = 7.2 Hz, 2 H), 7.30-7.26 (m, 2 H), 7.23-7.13 (m, 2 H), 6.79 (d, J = 7.6 Hz, 1 H),6.71-6.67 (m, 2 H), 6.43 (d, J = 15.6 Hz, 1 H), 6.35-6.28 (m, 1 H), 3.47 (d, J = 6.8 Hz, 2 H).
13C NMR (100 MHz, CDCl3): δ 156.0, 142.2, 137.5, 131.3, 129.8, 129.0, 128.6, 127.3, 126.3, 121.1, 115.7, 113.3, 39.3 .
IR (neat, cm-1): 3025, 2925, 1589, 1495, 1455, 1269, 1151, 692.
GC-MS (EI) calcd for C15H14O 210.10.26, found: 210.10.
3-(3-cinnamylphenyl)oxazolidin-2-one (7)


General procedure: The compound was prepared according to the literature procedure.14 To a sollution of 3a (0.3 mmol, 1.5 equiv) and oxazolidin-2-one (0.20 mmol, 1.0 equiv), copper(II) fluoride (0.05 mmol, 0.05 equiv). Then, 1 mL of MeOH was added followed by addition of ditertbutylperoxide (2 equiv) .The reaction mixture was stirred at room temperture for 24 h. It was diluted with ethyl acetate (10 mL). The resulting solution was washed with water, brine, dried over MgSO4, and concentrated in vacuum. The residue was purified by flash column chromatography on silica gel to afford product 8 as a White solid m.p.:81-83℃, (43.5 mg, 72%).
1H NMR (600 MHz, CDCl3): δ 7.35 (s, 1 H), 7.32 (d, J = 8.4 Hz, 1 H), 7.28 (d, J = 7.8 Hz, 2 H), 7.25-7.18 (m, 3 H), 7.14-7.12 (m, 1 H), 6.96 (d, J = 7.2 Hz, 1 H), 6.39 (d, J = 15.6 Hz, 1 H), 6.29-6.24 (m, 1 H), 4.38 (t, J = 7.8 Hz, 2 H), 3.97 (t, J = 8.4 Hz, 2 H), 3.49 (d, J = 6.6 Hz, 2 H).
13C NMR (600 MHz, CDCl3): δ 155.4, 141.5, 138.6, 137.5, 131.5, 129.3, 128.9,  128.7, 127.3, 126.3, 124.6, 118.7, 116.4, 61.4, 45.4, 39.6.
IR (neat, cm-1): 1755.0, 1593.5, 1492.7, 1398.2, 1264.8, 981.0, 828.9
HRMS (ESI): [M+Na]+ calcd for C18H17NO2Na 302.1151, found: 302.1152.
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1s; 19F NMR (376 MHz, CDCl3).
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3a; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3a; 11B NMR (128 MHz, CDCl3).
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3b; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3b; 11B NMR (128 MHz, CDCl3).
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3c; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3c; 11B NMR (128 MHz, CDCl3).
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3d; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3d; 11B NMR (128 MHz, CDCl3).
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3e; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3e; 11B NMR (128 MHz, CDCl3).
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3f; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3f; 11B NMR (128 MHz, CDCl3).
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3g; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3g; 11B NMR (128 MHz, CDCl3).
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3h; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3h; 11B NMR (128 MHz, CDCl3).
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3h; 19F NMR (376 MHz, CDCl3).
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3i; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3i; 11B NMR (128 MHz, CDCl3).
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3j; 1H NMR (600 MHz, CDCl3), 13C NMR (150 MHz, CDCl3)
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3j; 11B NMR (128 MHz, CDCl3).
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3k; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3k; 11B NMR (128 MHz, CDCl3).
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3l; 1H NMR (600 MHz, CDCl3), 13C NMR (150 MHz, CDCl3)
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3l; 11B NMR (128 MHz, CDCl3).
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3m; 1H NMR (600 MHz, CDCl3), 13C NMR (150 MHz, CDCl3)
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3m; 11B NMR (128 MHz, CDCl3).
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3n; 1H NMR (600 MHz, CDCl3), 13C NMR (150 MHz, CDCl3)
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3n; 11B NMR (128 MHz, CDCl3).
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3o; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3) 
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3o; 11B NMR (128 MHz, CDCl3).
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3p; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3p; 11B NMR (128 MHz, CDCl3).
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3q; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3q; 11B NMR (128 MHz, CDCl3).
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3r; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3r; 11B NMR (128 MHz, CDCl3).
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3s; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3s; 11B NMR (128 MHz, CDCl3).
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3t; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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3t; 11B NMR (128 MHz, CDCl3)
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4; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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4; 19F NMR (376 MHz, CDCl3),  11B NMR (128 MHz, CDCl3), 
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5; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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6; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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7; 1H NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3)
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8; 1H NMR (600 MHz, CDCl3), 13C NMR (600 MHz, CDCl3)
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