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General Information 
Flash column chromatography was performed using silica gel from Yantai Huanghai. Anhydrous solvents [tetrahydrofuran (THF) and N,N-Dimethylacetamide (DMAc)] were purchased from Energy Chemicals and used as received. ICH2Bpin was purchased from Bidepharm. Zinc dust was purchased from acros and used as received. NiBr2·diglyme and NiCl2·glyme were purchased from Adamas and used as received. Chiral ligands and alkyl halide substrates used in this work were prepared according to literature procedures. All air-sensitive manipulations were carried out under a nitrogen atmosphere in a glovebox or by standard Schlenk techniques. Glassware was dried at 110 oC for at least 1 h prior to use. NMR yields were determined by using 1,3,5-trimethoxybenzene as an internal standard. All reported yields of the nickel-catalyzed coupling reactions are isolated yields after chromatography. 
General Analytical Information 
NMR spectra were recorded using Bruker Avance 400 MHz spectrometers and were referenced to CHCl3 (7.27 and 77.16 ppm for 1H and 13C respectively). High resolution mass spectra (HRMS) were obtained on a WATERS I-Class VION IMS QTof spectrometer. Gas chromatograph-mass spectrometer (GC-MS) were obtained on a Thermo scientific TRACE 1310 spectrometer. Enantiomeric excesses (ee) were determined by chiral HPLC analysis using Waters e2695 Series chromatographs using a mixture of HPLC-grade hexane and isopropanol as eluent.





General procedure for the preparation of β-tertiary organoboron.


[bookmark: OLE_LINK5][bookmark: OLE_LINK4]In a nitrogen-filled glove-box, NiBr2·diglyme (7.1 mg, 0.02 mmol, 10.0 mol%), L1 (5.2 mg, 0.024 mmol, 12 mol%) or L4 (5.1 mg, 0.024 mmol, 12 mol%) and CsI (0.2 mmol, 1.0 equiv, 52 mg) were added to a screw-capped vial equipped with a stir bar. Anhydrous DMAc (0.60 mL) was added. The mixture was stirred for 30 min at room temperature before alkyl halide (0.2 mmol, 1.0 equiv) was added. Then BpinCH2ZnI in DMAc (0.4 mL, 0.3 mmol, 1.5 equiv, 0.75 M) was added. The vial was then sealed with a cap containing a PTFE septum and removed from the glove-box. The reaction was stirred at 60 oC for 16 h. EtOAc (10 mL) was then added. The resulting mixture was washed with saturated NH4Cl (5 mL) and brine (5 mL). The organic layer was then dried (Na2SO4), filtered, and concentrated under reduced pressure. Pure product was obtained after silica gel chromatography.

General procedure for the preparation of β-quaternary organoboron.
[image: ]
In a nitrogen-filled glove-box, NiCl2·glyme (4.4 mg, 0.02 mmol, 10.0 mol%), L6 (6.7 mg, 0.02 mmol, 10 mol%) and ZrCl4 (0.2 mmol, 1.0 equiv, 46.6 mg) were added to a screw-capped vial equipped with a stir bar. Anhydrous DMAc (0.60 mL) was added. The mixture was stirred for 30 min at room temperature before tertiary alkyl iodide 9 (0.2 mmol, 1.0 equiv) were added. Then BpinCH2ZnI in DMAc (0.4 mL, 0.3 mmol, 1.5 equiv, 0.75 M) was added. The vial was sealed with a cap containing a PTFE septum and removed from the glove-box. The reaction was stirred at 25 oC for 16 h. EtOAc (10 mL) was then added. The resulting mixture was washed with saturated NH4Cl (5 mL) and brine (5 mL). The organic layer was then dried (Na2SO4), filtered, and concentrated under reduced pressure. Pure product was obtained after silica gel chromatography.

General procedure for nickel-catalyzed coupling of tertiary α-bromoester with BpinCH2ZnI
[image: ]



In a nitrogen-filled glove-box, NiBr2 (4.4 mg, 0.02 mmol, 10.0 mol%), L3 (4.4 mg, 0.024 mmol, 12 mol%) and CsI (0.2 mmol, 1.0 equiv, 52 mg) were added to a screw-capped vial equipped with a stir bar. Anhydrous DMAc (0.60 mL) was added. The mixture was stirred for 30 min at room temperature before tertiary α-bromoester (0.2 mmol, 1.0 equiv) were added. Then BpinCH2ZnI in DMAc (0.4 mL, 0.3 mmol, 1.5 equiv, 0.75 M) was added. The vial was sealed with a cap containing a PTFE septum and removed from the glove-box. The reaction was stirred at room temperature for 16 h. EtOAc (10 mL) was then added. The resulting mixture was washed with saturated NH4Cl (5 mL) and brine (5 mL). The organic layer was then dried (Na2SO4), filtered, and concentrated under reduced pressure. Pure product was obtained after silica gel chromatography.

Preparation of primary and secondary bromides
[image: ]
In an anhydrous environment, triphenylphosphine (16 mmol, 1.2 equiv, 4.2 g) and anhydrous dichloromethane (DCM, 50 mL) were added to a dry flask equipped with a stir bar. At 0 oC, bromine (16 mmol, 1.2 equiv, 0.82 mL) was added dropwise, a yellow solution was obtained. The reaction was stirred for another 15 minutes at 0 oC. A solution of alcohol (13.3 mmol, 1 equiv) and imidazole (16 mmol, 1.2 equiv, 1.1 g) in anhydrous DCM (20 mL) were added dropwise to the above solution at 0 oC. Then the resulting solution was stirred overnight at room temperature. The reaction mixture was filtered through celite, and concentrated under reduced pressure. Pure product was obtained after silica gel chromatography.

Preparation of tertiary iodide
[image: ]
[bookmark: OLE_LINK109][bookmark: OLE_LINK110]In N2 atmosphere, sodium iodide (5 mmol, 2 equiv, 750 mg) and tertiary alcohol (2.5 mmol, 1 equiv, 410 mg) were added to a flask equipped with a stir bar, and then acetonitrile (10 mL) was added. At 0 oC, methanesulfonic acid (5 mmol, 2 equiv, 480 mg) was added dropwise to the above solution and stirred overnight at room temperature. The reaction mixture was extracted with n-hexane and washed with brine, and concentrated under reduced pressure. Pure product was obtained after flash chromatography.


((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)zinc(II) iodide
[image: ]
According to Mary P. Watson’s procedure1, under N2 atmosphere, zinc powder (2.94 g, 45 mmol, 1.5 equiv) was added to an oven-dried Schlenk flask equipped with a stir bar, then I2 (380 mg, 1.5 mmol, 0.05 equiv) and DMAc (1.0 M, 30 mL) were added. The mixture was stirred for 5 min at room temperature, at which point the brown color faded. Then ICH2Bpin (8.03 g, 30 mmol, 1.0 equiv) was added via syringe, and the mixture was heated at 80 °C for 4–6 h. The colorless supernatant containing IZnCH2Bpin was titrated against I2 to determine its concentration (0.75 M).

Characterization Data
4,4,5,5-tetramethyl-2-(2-methyl-4-phenylbutyl)-1,3,2-dioxaborolane (3)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.29 – 7.24 (m, 2H), 7.20 – 7.12 (m, 3H), 2.70 – 2.51 (m, 2H), 1.85 – 1.68 (m, 1H), 1.66 – 1.45 (m, 2H), 1.25 (s, 12H), 0.98 (d, J = 6.6 Hz, 3H), 0.90 (dd, J = 15.3, 5.7 Hz, 1H), 0.72 (dd, J = 15.3, 8.3 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 143.34, 128.49, 128.36, 125.60, 83.02, 41.68, 33.92, 29.55, 25.02, 24.95, 22.40; Data are consistent with those reported in the literature.2

2- (2-ethyl-4-phenylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5a)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.27 – 7.23 (m, 2H), 7.21 – 7.12 (m, 3H), 2.59 (m, 2H), 1.66 – 1.52 (m, 3H), 1.44 – 1.28 (m, 2H), 1.25 (s, 12H), 0.88 (t, J = 7.4 Hz, 3H), 0.83 (d, J = 6.2 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 143.52, 128.48, 128.35, 125.58, 82.99, 38.31, 35.72, 33.51, 28.95, 25.00, 24.97, 11.24; Data are consistent with those reported in the literature.3

2- (2-isopropyl-4-phenylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5b)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.30 – 7.23 (m, 2H), 7.21 – 7.15 (m, 3H), 2.70 – 2.48 (m, 2H), 1.78 – 1.41 (m, 4H), 1.22 (s, 12H), 0.92 – 0.79 (m, 7H), 0.73 (dd, J = 15.5, 7.3 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 143.57, 128.47, 128.35, 125.60, 83.00, 40.15, 36.09, 34.14, 31.65, 25.04, 24.91, 19.91, 18.61; GC-MS (EI) m/z calcd for C19H31BO2+ (M)+ 302.2, found 302.2.


4,4,5,5-tetramethyl-2-(2-methyl-3-phenylpropyl)-1,3,2-dioxaborolane (5c)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.27 – 7.24 (m, 2H), 7.18 – 7.14 (m, 3H), 2.60 (dd, J = 13.2, 6.4 Hz, 1H), 2.42 (dd, J = 13.2, 7.9 Hz, 1H), 2.06 – 1.95 (m, 1H), 1.24 (s, 12H), 0.90 (d, J = 6.5 Hz, 3H), 0.90 – 0.86 (m, 1H), 0.69 (dd, J = 15.4, 8.6 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 141.78, 129.44, 128.15, 125.71, 83.03, 46.17, 31.87, 25.04, 24.92, 22.13; Data are consistent with those reported in the literature.4

((2,3-dihydro-1H-inden-2-yl)methyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5d)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.19 – 7.14 (m, 2H), 7.12 – 7.08 (m, 2H), 3.07 (dd, J = 14.7, 6.8 Hz, 2H), 2.68 – 2.54 (m, 3H), 1.26 (s, 12H), 1.04 (d, J = 6.9 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 143.88, 125.91, 124.32, 83.01, 41.50, 36.27, 24.85; HRMS (ESI) m/z calcd for C16H23BNaO2+ (M+Na)+ 281.1683, found 281.1663;

(cyclopentylmethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5e)
[image: ]
1H NMR (400 MHz, CDCl3) δ 2.03 – 1.89 (m, 1H), 1.84 – 1.72 (m, 2H), 1.64 – 1.58 (m, 2H), 1.54 – 1.45 (m, 2H), 1.25 (s, 12H), 1.11 – 1.00 (m, 2H), 0.84 (d, J = 7.4 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 82.82, 36.14, 35.06, 25.12, 24.80; Data are consistent with those reported in the literature.5

2-(2-ethylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5f)
[image: ]
1H NMR (400 MHz, CDCl3) δ 1.47 (dt, J = 13.0, 6.5 Hz, 1H), 1.41 – 1.28 (m, 2H), 1.32 – 1.24 (m, 14H), 0.85 (t, J = 7.4 Hz, 6H), 0.74 (d, J = 6.9 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 82.77, 37.16, 28.46, 24.82, 11.17; GC-MS (EI) m/z calcd for C15H25BO2+ (M)+ 212.2, found 212.3; 

4,4,5,5-tetramethyl-2-(2-phenylpropyl)-1,3,2-dioxaborolane (5g)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.30 – 7.20 (m, 4H), 7.19 – 7.10 (m, 1H), 3.03 (m, 1H), 1.27 (d, J = 7.0 Hz, 3H), 1.17 – 1.14 (m, 14H); 13C NMR (101 MHz, CDCl3) δ 149.30, 128.26, 126.71, 125.77, 83.08, 35.90, 25.00, 24.86, 24.77; Data are consistent with those reported in the literature.6

(E)-4,4,5,5-tetramethyl-2-(6-phenylhex-3-en-1-yl)-1,3,2-dioxaborolane (5h)


1H NMR (400 MHz, CDCl3) δ 7.29 – 7.24 (m, 2H), 7.21 – 7.14 (m, 3H), 5.57 – 5.37 (m, 2H), 2.65 (t, J = 8 Hz, 2H), 2.31 – 2.25 (m, 2H), 2.14 – 2.07 (m, 2H), 1.24 (s, 12H), 0.85 (t, J = 7.7 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 142.36, 132.78, 128.54, 128.32, 125.77, 83.07, 36.25, 34.56, 26.94, 24.93; Data are consistent with those reported in the literature.7

4,4,5,5-tetramethyl-2-(2-phenethylpent-4-en-1-yl)-1,3,2-dioxaborolane (5i)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.28 – 7.23 (m, 2H), 7.21 – 7.13 (m, 3H), 5.85 – 5.74 (m, 1H), 5.07 – 4.96 (m, 2H), 2.77 – 2.50 (m, 2H), 2.35 – 1.97 (m, 2H), 1.89 – 1.71 (m, 1H), 1.69 – 1.59 (m, 1H), 1.57 – 1.50 (m, 1H), 1.25 (s, 12H), 0.85 (d, J = 6.9 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 142.10, 136.31 127.32, 127.21, 124.47, 115.03, 81.89, 39.76, 37.28, 32.93, 32.32, 23.83; Data are consistent with those reported in the literature.8

2-(4-(benzo[d][1,3]dioxol-5-yl)-2-methylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5j)
[image: ]
1H NMR (400 MHz, CDCl3) δ 6.76 – 6.64 (m, 2H), 6.62 (d, J = 7.9 Hz, 1H), 5.90 (s, 2H), 2.58 – 2.45 (m, 2H), 1.82 – 1.68 (m, 1H), 1.59 – 1.38 (m, 2H), 1.25 (s, 12H), 0.96 (d, J =  6.6 Hz, 3H), 0.88 (dd, J = 15.3, 5.8 Hz, 1H), 0.77 (dd, J = 15.3, 5.8 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 147.43, 145.31, 137.07, 120.94, 108.86, 108.03, 100.65, 82.90, 41.74, 33.47, 29.20, 24.81, 22.24; HRMS (ESI) m/z calcd for C18H27BNaO4+ (M+Na)+ 341.1895, found 341.1906. 

2-(3-(4-fluorophenyl)-2-methylpropyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5k)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.10 (dd, J = 8.2, 5.7 Hz, 2H), 6.98 – 6.90 (m, 2H), 2.57 (dd, J = 13.3, 6.4 Hz, 1H), 2.40 (dd, J = 13.3, 7.8 Hz, 1H), 2.03 – 1.87 (m, 1H), 1.24 (s, 12H), 0.90 – 0.83 (m, 4H), 0.67 (dd, J = 15.4, 8.6 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 161.36（d, J = 241.39 Hz), 137.33(d, J = 3.03 Hz), 130.68 (d, J = 7.5 Hz ), 114.85 (d, J = 20.8 Hz ), 83.09, 45.25, 31.94, 24.98, 22.02, 1.16; GC-MS (EI) m/z calcd for C16H24BFO2+ (M)+ 278.2, found 278.3.

2-(3-(4-chlorophenyl)-2-methylpropyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5l)
[image: ]
1H NMR (400 MHz, CDCl3) 7.22 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 8.0 Hz, 2H), 2.56 (dd, J = 13.2, 6.4 Hz, 1H), 2.40 (dd, J = 13.2, 7.8 Hz, 1H), 2.03 – 1.88 (m, 1H), 1.24 (s, 12H), 0.89 (d, J = 6.6 Hz, 3H), 0.87 – 0.81 (m, 1H), 0.67 (dd, J = 15.4, 8.6 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 140.18, 131.42, 130.72, 128.23, 83.07, 45.37, 31.80, 25.02, 24.90, 22.03; GC-MS (EI) m/z calcd for C16H24BClO2+ (M)+ 294.2, found 294.3.

4,4,5,5-tetramethyl-2-(2-methyl-3-(4-(trifluoromethyl)phenyl)propyl)-1,3,2-dioxaborolane (5m)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.49 – 7.29 (m, 4H), 2.67 (dd, J = 13.3, 6.4 Hz, 1H), 2.49 (dd, J = 13.2, 7.8 Hz, 1H), 2.07 – 1.96 (m, 1H), 1.25 (s, 12H), 0.91 (d, J = 6.6 Hz, 3H), 0.84 – 0.89 (m, 1H), 0.70 (dd, J = 15.5, 8.5 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 142.63, 132.79, 130.47 (q, J = 31.31 Hz), 128.55, 126.07 (q, J = 3.9 Hz ), 124.49 (q, J = 272.3 Hz), 122.68 (q, J = 3.9 Hz), 83.16, 45.79, 31.78, 25.04, 24.92, 22.03; HRMS (ESI) m/z calcd for C17H24BF3KO2+ (M+K)+ 367.1453, found 367.1456.

4,4,5,5-tetramethyl-2-(2-methyl-3-phenoxypropyl)-1,3,2-dioxaborolane (5n)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.50 – 7.19 (m, 2H), 7.05 – 6.80 (m, 3H), 3.80 (dd, J = 8.6, 6.5 Hz, 1H), 3.74 – 3.68 (m, 1H), 2.36 – 2.11 (m, 1H), 1.25 (s, 12H), 1.05 (d, J = 6.7 Hz, 3H), 1.00 (dd, J = 15.7, 5.9 Hz, 1H), 0.76 (dd, J = 15.6, 8.3 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 159.32, 129.34, 120.33, 114.66, 83.06, 74.58, 29.63, 24.91, 24.81, 19.46; HRMS (ESI) m/z calcd for C16H25BNaO3+ (M+Na)+ 299.1789, found 299.1765.

Ethyl 2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)butanoate (5o)
[image: ]
1H NMR (400 MHz, CDCl3) δ 4.12 (q, J = 7.1 Hz, 2H), 2.60 – 2.44 (m, 1H), 1.74 – 1.63 (m, 1H), 1.59 – 1.47 (m, 1H), 1.34 – 1.18 (m, 15H), 1.08 (dd, J = 15.8, 8.7 Hz, 1H), 0.98 – 0.94 (m, 1H), 0.90 (t, J = 7.5 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ 176.93, 83.26, 60.17, 42.53, 27.42, 24.94, 24.85, 14.45, 11.71; HRMS (ESI) m/z calcd for C13H25BNaO4+ (M+Na)+ 279.1738, found 279.1718. 

2,2'-(4-phenylbutane-1,2-diyl)bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolane) (5p)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.33 – 7.22 (m, 2H), 7.22 – 7.11 (m, 3H), 2.61 (t, J = 8.1 Hz, 1H), 1.86 – 1.71 (m, 1H), 1.71 – 1.56 (m, 1H), 1.25 (s, 12H), 1.23 (s, 12H), 1.21 – 1.17 (m, 1H), 1.03 – 0.83 (m, 2H); 13C NMR (101 MHz, CDCl3) δ 143.37, 128.52, 128.25, 125.51, 82.97, 36.07, 35.43, 25.00, 24.97, 24.88, 24.86; Data are consistent with those reported in the literature.9

4,4,5,5-tetramethyl-2-((tetrahydro-2H-pyran-4-yl)methyl)-1,3,2-dioxaborolane (5q)
[image: ]
1H NMR (400 MHz, CDCl3) δ 3.93 – 3.90 (m, 2H), 3.43 – 3.34 (m, 2H), 1.78 – 1.66 (m, 1H), 1.64 – 1.57 (m, 2H), 1.36 – 1.28 (m, 2H), 1.25 (s, 12H), 0.78 (d, J = 7.1 Hz, 2H)；13C NMR (101 MHz, CDCl3) δ 83.01, 68.22, 35.41, 31.38, 24.84； Data are consistent with those reported in the literature.10

tert-butyl-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)piperidine-1-carboxylate (5r)
[image: ]
1H NMR (400 MHz, CDCl3) δ 4.13 – 3.93 (m, 2H), 2.69 (t, J = 11.5 Hz, 2H), 1.67 – 1.59 (m, 3H), 1.45 (s, 9H), 1.24 (s, 12H), 1.16 – 1.06 (m, 2H), 0.77 (d, J = 6.7 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 155.05, 83.14, 79.18, 34.57, 32.49, 28.60, 24.95; Data are consistent with those reported in the literature.11

(E)-4,4,5,5-tetramethyl-2-(7-phenylhept-4-en-1-yl)-1,3,2-dioxaborolane (5s)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.29 – 7.25 (m, 2H), 7.21 – 7.16 (m, 3H), 5.51 – 5.38 (m, 2H), 2.71 – 2.61 (m, 2H), 2.37 – 2.24 (m, 2H), 2.09 – 1.89 (m, 2H), 1.52 – 1.38 (m, 2H), 1.24 (s, 12H), 0.85 – 0.69 (m, 2H); 13C NMR (101 MHz, CDCl3) δ 142.26, 130.86, 129.67, 128.47, 128.23, 125.67, 82.89, 36.19, 35.19, 34.57, 24.83, 24.00; GC-MS (EI) m/z calcd for C19H29BO2 + (M)+ 300.2, found 300.2.


4,4,5,5-tetramethyl-2-(4-phenylbutyl)-1,3,2-dioxaborolane (6a)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.29 – 7.21 (m, 2H), 7.21 – 7.11 (m, 3H), 2.60 (t, J = 7.7 Hz, 2H), 1.67 – 1.59 (m, 2H), 1.51 – 1.43 (m, 2H), 1.23 (s, 12H), 0.81 (t, J = 7.7 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 142.93, 128.41, 128.22, 125.52, 82.91, 35.81, 34.24, 24.85, 23.80. Data are consistent with those reported in the literature.12

4,4,5,5-tetramethyl-2-(3-phenylpropyl)-1,3,2-dioxaborolane (6b)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.27 – 7.24 (m, 2H), 7.20 – 7.12 (m, 3H), 2.60 (t, J = 8.0 Hz, 2H), 1.83 – 1.60 (m, 2H), 1.24 (s, 12H), 0.82 (t, J = 7.9 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 142.71, 128.58, 128.19, 125.59, 82.95, 38.62, 26.15, 24.86; Data are consistent with those reported in the literature.12

2-(4-(4-isopropylphenyl)-3-methylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (6c)
[image: ]
[bookmark: OLE_LINK32][bookmark: OLE_LINK31][bookmark: OLE_LINK33]1H NMR (400 MHz, CDCl3) δ 7.12 (d, J = 8.0 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 2.90 – 2.84 (m, 1H), 2.66 (dd, J = 13.4, 5.4 Hz, 1H), 2.25 (dd, J = 13.4, 8.7 Hz, 1H), 1.68 – 1.60 (m, 1H), 1.56 – 1.45 (m, 1H), 1.29 – 1.19 (m, 19H), 0.87 – 0.75 (m, 5H); 13C NMR (101 MHz, CDCl3) δ 145.95, 139.05, 129.08, 126.06, 82.91, 42.83, 37.25, 33.67, 30.95, 24.85, 24.82, 24.10, 18.92; HRMS (ESI) m/z calcd for C20H33BNaO2+ (M+Na)+ 339.2466, found 339.2475.

2-(2-cyclohexylethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (6d)
[image: ]
1H NMR (400 MHz, CDCl3) δ 1.71 – 1.51 (m, 5H), 1.40 – 1.27 (m, 2H), 1.17 (s, 12H), 1.14 – 1.00 (m, 4H), 0.86 – 0.73 (m, 2H), 0.67 (t, J = 7.8 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 82.82, 40.44, 37.48, 33.40, 26.77, 26.43, 24.81, 21.30. Data are consistent with those reported in the literature.12

4,4,5,5-tetramethyl-2-phenethyl-1,3,2-dioxaborolane (6e)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.29 – 7.19 (m, 4H), 7.19 – 7.11 (m, 1H), 2.75 (t, J = 8.2 Hz, 2H), 1.22 (s, 12H), 1.14 (t, J = 8.2 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 144.49, 128.09, 125.59, 83.18, 30.04, 24.90; Data are consistent with those reported in the literature.12

2- (3-(4-methoxyphenyl)propyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (6f)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.09 (d, J = 8.3 Hz, 2H), 6.81 (d, J = 8.5 Hz, 2H), 3.78 (s, 3H), 2.54 (t, J = 7.7 Hz, 2H), 1.74 – 1.64 (m, 2H), 1.24 (s, 12H), 0.81 (t, J = 7.9 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 157.60, 134.84, 129.42, 113.59, 82.94, 55.26, 37.67, 26.34, 24.84; Data are consistent with those reported in the literature.13

2-(3-(4-chlorophenoxy)propyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (6g)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.23 – 7.17 (m, 2H), 6.88 – 6.77 (m, 2H), 3.90 (t, J = 6.7 Hz, 2H), 1.95 – 1.82 (m, 2H), 1.25 (s, 12H), 0.91 (t, J = 7.8 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 157.77, 129.21, 125.18, 115.84, 83.15, 69.91, 24.84, 23.64; HRMS (ESI) m/z calcd for C15H21BClO3- (M-H)- 295.1351, found 295.1282.

4,4,5,5-tetramethyl-2-(4-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethyl)phenyl)-1,3,2-dioxaborolane (6h)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.71 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 2.75 (t, J = 8.0 Hz, 2H), 1.33 (s, 12H), 1.22 (s, 12H), 1.13 (t, J = 8.0 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 148.06, 134.90, 127.57, 83.68, 83.23, 30.27, 24.95, 24.92; Data are consistent with those reported in the literature.14

Methyl 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexanoate (6i)
[image: ]
1H NMR (400 MHz, CDCl3) δ 3.66 (s, 3H), 2.30 (t, J = 7.6 Hz, 2H), 1.68 – 1.58 (m, 2H), 1.47 – 1.37 (m, 2H), 1.37 – 1.29 (m, 2H), 1.24 (s, 12H), 0.77 (t, J = 7.7 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 174.32, 82.89, 51.40, 34.03, 31.82, 24.79, 24.73, 23.60; Data are consistent with those reported in the literature.5

6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexanenitrile (6j)


1H NMR (400 MHz, CDCl3) δ 2.35 (t, J = 7.1 Hz, 2H), 1.69 – 1.64 (m, 2H), 1.57 – 1.35 (m, 4H), 1.26 (s, 12H), 0.81 (t, J = 6.3 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 119.89, 83.04, 25.16, 24.82, 23.14, 17.04. Data are consistent with those reported in the literature.15
2-(2-(1,3-dioxolan-2-yl)ethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (6k)
[image: ]
1H NMR (400 MHz, CDCl3) δ 4.89 (t, J = 4.4 Hz, 1H), 4.02 – 3.80 (m, 4H), 1.79 (td, J = 7.7, 4.4 Hz, 2H), 1.24 (s, 12H), 0.84 (t, J = 7.7 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 105.40, 83.17, 65.13, 28.44, 24.98; Data are consistent with those reported in the literature.15

4,4,5,5-tetramethyl-2-(3-(thiophen-3-yl)propyl)-1,3,2-dioxaborolane (6l)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.09 (dd, J = 5.1, 1.1 Hz, 1H), 6.90 (dd, J = 5.1, 3.4 Hz, 1H), 6.81 – 6.74 (m, 1H), 2.82 (t, J = 7.6 Hz, 2H), 1.83 – 1.73 (m, 2H), 1.24 (s, 12H), 0.86 (t, J = 8.0 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 145.53, 126.63, 124.10, 122.75, 83.01, 32.37, 26.41, 24.83; GC-MS (EI) m/z calcd for C13H21BO2S+ (M)+ 252.1, found 252.1.

4,4,5,5-tetramethyl-2-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1,3,2-dioxaborolane (6m)
[image: ]
1H NMR (400 MHz, CDCl3) δ 3.95 (dd, J = 11.2, 4.0 Hz, 2H), 3.38 – 3.32 (m, 2H), 1.62 – 1.59 (m, 2H), 1.41 – 1.33 (m, 3H), 1.28 – 1.23 (m, 14H), 0.77 (t, J = 8.0 Hz, 2H); 13C NMR (101 MHz, CDCl3) δ 83.09, 68.33, 37.31, 32.93, 31.01, 24.92; HRMS (ESI) m/z calcd for C13H25BNaO3+ (M+Na)+ 263.1789, found 263.1771.

3- (2,2-dimethyl-4-phenylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (8)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.29 – 7.24 (m, 2H), 7.21 – 7.13 (m, 3H), 2.61 – 2.54 (m, 2H), 1.59 – 1.53 (m, 2H), 1.25 (s, 12H), 1.03 (s, 6H), 0.87 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 143.92, 128.52, 128.36, 125.52, 82.93, 47.24, 32.58, 31.35, 29.72, 25.05; HRMS (ESI) m/z calcd for C18H29BNaO2+ (M+Na)+ 311.2153, found 311.2146.

4,4,5,5-tetramethyl-2-(2-methyl-2-phenethylpentyl)-1,3,2-dioxaborolane (10a)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.28 – 7.25 (m, 2H), 7.20 – 7.15 (m, 3H), 2.61 – 2.49 (m, 2H), 1.64 – 1.51 (m, 2H), 1.35 – 1.28 (m, 2H), 1.25 (s, 12H), 1.13 – 1.06 (m, 2H), 0.99 (s, 3H), 0.93 – 0.87 (m, 3H), 0.85 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 144.02, 128.50, 128.32, 125.47, 82.83, 44.65, 44.40, 35.10, 30.87, 27.37, 25.02, 25.00, 17.31, 15.13; GC-MS (EI) m/z calcd for C20H33BO2+ (M)+ 316.3, found 316.3. 

4- (2,2-dimethyl-3-phenylpropyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10b)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.26 – 7.23 (m, 2H), 7.20 – 7.15 (m, 3H), 2.57 (s, 2H), 1.26 (s, 12H), 0.97 (s, 6H), 0.79 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 139.87, 130.82, 127.64, 125.74, 82.91, 50.85, 33.59, 29.30, 25.00; HRMS (ESI) m/z calcd for C17H27BNaO2+ (M+Na)+ 297.1996, found 297.1991.

2-(2-benzyl-2-methyl-3-phenylpropyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10c)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.27 – 7.23 (m, 4H), 7.20 – 7.16 (m, 6H), 2.72 (d, J = 12.9 Hz, 2H), 2.65 (d, J = 12.8 Hz, 2H), 1.28 (s, 12H), 0.89 (s, 3H), 0.74 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 139.40, 131.02, 127.64, 125.76 , 82.90, 48.52, 37.19, 26.19, 24.99; HRMS (ESI) m/z calcd for C23H31BNaO2+ (M+Na)+ 373.2309, found 373.2311. 

3- (2-ethyl-2,6-dimethylheptyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10d)
[image: ]
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK6][bookmark: OLE_LINK3]1H NMR (400 MHz, CDCl3) δ 1.58 – 1.50 (m, 1H), 1.34 – 1.23 (m, 15H), 1.21 – 1.18 (m, 3H), 1.14 – 1.08 (m, 2H), 0.90 (s, 3H), 0.86 (d, J = 6.6 Hz, 6H), 0.78 (t, J = 7.5 Hz, 3H), 0.75 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 82.61, 41.48, 39.99, 34.76, 34.06, 27.92, 26.69, 24.88, 22.75, 22.72, 21.63, 8.47; HRMS (ESI) m/z calcd for C17H36BO2+ (M+H)+ 283.2903, found 283.2804. 

2-(3-cyclohexyl-2,2-dimethylpropyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10e)
[image: ]
1H NMR (400 MHz, CDCl3) δ 1.74 – 1.55 (m, 6H), 1.42 – 1.17 (m, 17H), 1.14 (d, J = 4.7 Hz, 2H), 0.96 (s, 6H), 0.79 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 82.82, 52.59, 36.13, 33.09, 29.93, 26.81, 26.48, 25.02; HRMS (ESI) m/z calcd for C17H34BO2+ (M+H)+ 281.2646, found 281.2644.

2-(3-(4-bromophenyl)-2,2-dimethylpropyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10f)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.36 (d, J = 8.3 Hz, 2H), 7.03 (d, J = 8.3 Hz, 2H), 2.53 (s, 2H), 1.25 (s, 12H), 0.95 (s, 6H), 0.75 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 138.79, 132.47, 130.70, 119.73, 82.95, 50.03, 33.48, 29.27, 24.98; HRMS (ESI) m/z calcd for C17H27BBrO2+ (M+H)+ 353.1282, found 353.1275; 

2-(3-(4-chlorophenyl)-2,2-dimethylpropyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10g)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.21 (d, J = 8.2 Hz, 2H), 7.08 (d, J = 8.1 Hz, 2H), 2.54 (s, 2H), 1.25 (s, 12H), 0.95 (s, 6H), 0.76 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 138.40, 132.11, 131.71, 127.82, 83.02, 50.05, 33.59, 29.34, 25.05; GC-MS (EI) m/z calcd for C17H26BClO2+ (M)+ 308.2, found 308.2.

2-(3-(4-fluorophenyl)-2,2-dimethylpropyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10h)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.12 – 7.09 (m, 2H), 6.95 – 6.91 (m, 2H), 2.54 (s, 2H), 1.26 (s, 12H), 0.95 (s, 6H), 0.76 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 161.49 (d, J = 240.7 Hz), 135.46 (d, J = 3.2 Hz), 132.02 (d, J = 7.7 Hz), 114.37 (d, J = 20.9 Hz), 82.96, 49.86, 33.51, 29.25, 25.00; GC-MS (EI) m/z calcd for C17H26BFO2+ (M)+ 292.2, found 292.2.

2-(2,2-dimethyl-3-(3-(trifluoromethyl)phenyl)propyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10i)


1H NMR (400 MHz, CDCl3) δ 7.46 – 7.43 (m, 2H), 7.43 – 7.28 (m, 2H), 2.65 (s, 2H), 1.27 (s, 12H), 0.98 (s, 6H), 0.75 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 140.77, 134.14, 130.00 (q, J = 31.8 Hz), 128.06, 127.35 (q, J = 3.7 Hz), 122.71 (q, J = 4.04 Hz ), 83.07, 50.21, 33.64, 29.47, 25.02; GC-MS (EI) m/z calcd for C18H26BF3O2+ (M)+ 342.1, found 342.1. 

4- (4-(benzo[d][1,3]dioxol-5-yl)-2,2-dimethylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10j)
[image: ]
1H NMR (400 MHz, CDCl3) δ 6.75 – 6.68 (m, 2H), 6.64 (dd, J = 7.8, 1.6 Hz, 1H), 5.91 (s, 2H), 2.55 – 2.45 (m, 2H), 1.55 – 1.48 (m, 2H), 1.25 (s, 12H), 1.01 (s, 6H), 0.85 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 147.50, 145.34, 137.80, 121.00, 110.05, 108.15, 100.75, 82.91, 47.43, 32.52, 31.06, 29.73, 25.02; GC-MS (EI) m/z calcd for C19H29BO4+ (M)+ 332.2, found 332.2.

2-(4-(4-methoxyphenyl)-2,2-dimethylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10k)


1H NMR (400 MHz, CDCl3) δ 7.11 (d, J = 8.5 Hz, 2H), 6.81 (d, J = 8.5 Hz, 2H), 3.78 (s, 3H), 2.59 – 2.47 (m, 2H), 1.57 – 1.48 (m, 2H), 1.25 (s, 12H), 1.02 (s, 6H), 0.86 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 157.54, 135.92, 129.29, 113.74, 82.87, 55.34, 47.44, 32.51, 30.31, 29.68, 25.01; HRMS (ESI) m/z calcd for C19H31BNaO3+ (M+Na)+ 341.2259, found 341.2279. 

2-(2,2-dimethyl-4-phenoxybutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10l)
[image: ]
1H NMR (400 MHz, CDCl3) δ 7.29 – 7.25 (m, 2H), 6.94 – 6.90 (m, 3H), 4.04 (t, J = 8.0 Hz, 2H), 1.81 (t, J = 8.0 Hz, 2H), 1.24 (s, 12H), 1.06 (s, 6H), 0.88 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 159.17, 129.45, 120.42, 114.61, 82.98, 65.30, 42.84, 31.61, 29.97, 24.98; GC-MS (EI) m/z calcd for C18H29BO3+ (M)+304.2, found 304.2.

2- (4-methyl-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)piperidin-1-yl)pyrimidine (10m)
[image: ]
1H NMR (400 MHz, CDCl3) δ 8.28 (d, J = 4.7 Hz, 2H), 6.42 (t, J = 4.7 Hz, 2H), 3.87 (ddd, J = 13.3, 7.0, 4.1 Hz, 2H), 3.72 – 3.64 (m, 2H), 1.58 – 1.50 (m, 2H), 1.49 – 1.42 (m, 2H), 1.24 (s, 12H), 1.09 (s, 3H), 0.91 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 161.87, 157.75, 109.13, 82.97, 40.45, 38.84, 30.99, 26.71, 24.96; HRMS (ESI) m/z calcd for C17H29BN3O2+ (M+H)+ 318.2347, found 318.2331.

Ethyl 2-ethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)butanoate (10n)
[image: ]
1H NMR (400 MHz, CDCl3) δ 4.11 (q, J = 7.1 Hz, 2H), 1.78 – 1.57 (m, 4H), 1.31 – 1.22 (m, 15H), 1.08 (s, 2H), 0.80 (t, J = 7.5 Hz, 6H); 13C NMR (101 MHz, CDCl3) δ 177.71, 82.78, 60.01, 48.01, 30.07, 24.78, 14.33, 8.91; HRMS (ESI) m/z calcd for C15H29BNaO4+ (M+Na)+ 307.2051, found 307.2039. 

diethyl 2-methyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)malonate (10o)
[image: ]
1H NMR (400 MHz, CDCl3) δ 4.16 (q, J = 7.1 Hz, 4H), 1.52 (s, 3H), 1.34 (s, 2H), 1.26 – 1.22 (m, 18H); 13C NMR (101 MHz, CDCl3) δ 173.33, 83.24, 61.25, 51.68, 24.83, 22.09, 14.10; HRMS (ESI) m/z calcd for C15H27BNaO6+ (M+Na)+ 337.1793, found 337.1779. 

ethyl 1-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)cyclobutane-1-carboxylate (10p)
[image: ]
1H NMR (400 MHz, CDCl3) δ 4.13 (q, J = 7.1 Hz, 2H), 2.55 – 2.44 (m, 2H), 2.02 – 1.85 (m, 4H), 1.31 (s, 2H), 1.26 (t, J = 7.1 Hz, 3H), 1.21 (s, 12H); 13C NMR (101 MHz, CDCl3) δ 177.80, 83.07, 60.42, 45.15, 32.38, 24.93, 15.73, 14.43; HRMS (ESI) m/z calcd for C14H25BNaO4+ (M+Na)+ 291.1738, found 291.1725.

Methyl-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)tetrahydro-2H-pyran-4-carboxylate (10q)
[image: ]
1H NMR (400 MHz, CDCl3) δ 3.80 – 3.75 (m, 2H), 3.70 (s, 3H), 3.54 – 3.48 (m, 2H), 2.13 – 2.07 (m, 2H), 1.62 (ddd, J = 14.0, 10.1, 4.1 Hz, 2H), 1.23 (s, 12H), 1.11 (s, 2H); 13C NMR (101 MHz, CDCl3) δ 177.13, 83.32, 65.28, 51.82, 42.57, 35.75, 24.90; HRMS (ESI) m/z calcd for C14H25BNaO5+ (M+Na)+ 307.1687, found 307.1670. 

2,2-dimethyl-4-phenylbutan-1-ol (13)
[image: ]
To a solution of 2-(2,2-dimethyl-4-phenylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (8, 43.3 mg, 0.15 mmol) in THF (1.5 mL) and H2O (1.5 mL) was added NaBO3·4H2O (76.4 mg, 0.75 mmol, 5.0 equiv) at room temperature. The reaction mixture was stirred overnight and extracted with ethyl acetate. The organic layer was washed with brine, dried (Na2SO4), and concentrated under reduced pressure to give the crude product. Purification by silica gel chromatography afforded the title compound as a colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.33 – 7.23 (m, 2H), 7.22 – 7.14 (m, 3H), 3.38 (s, 2H), 2.64 – 2.52 (m, 2H), 1.62 – 1.51 (m, 2H), 0.96 (s, 6H); 13C NMR (101 MHz, CDCl3) δ 143.16, 128.37, 128.31, 125.66, 71.86, 40.90, 35.32, 30.53, 23.83; GC-MS (EI) m/z calcd for C12H18O+ (M)+ 178.1, found 178.1.

3,3-dimethyl-5-phenylpentan-1-ol (14)
[image: ]
A solution of 2-(2,2-dimethyl-4-phenylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (8, 43.3 mg, 0.15 mmol) and bromochloromethane (0.165 mmol, 21.4 mg) in THF (2 mL) was cooled to -78 °C, and then n-BuLi (70 μL, 2.5 M in hexane) was added dropwise. The reaction was slowly warmed to room temperature, and stirred for another 2 h. The reaction was quenched with NH4Cl aqueous solution (1 mL), extracted with ethyl acetate, and washed with brine. The organic phase was dried with Na2SO4 to obtain the crude product, which was dissolved in THF (1.5 mL) and H2O (1.5 mL), and NaBO3·4H2O (0.75 mmol, 76.4 mg) was added to the mixture. The reaction mixture was stirred overnight and quenched with saturated aq. Na2S2O3 (3.0 mL). The organic layer was washed with brine, dried with Na2SO4, and concentrated under reduced pressure. Purification of the crude product by silica gel chromatography. 1H NMR (400 MHz, CDCl3) δ 7.29 – 7.25 (m, 2H), 7.21 – 7.13 (m, 3H), 3.79 – 3.68 (m, 2H), 2.63 – 2.53 (m, 2H), 1.64 – 1.57 (m, 2H), 1.56 – 1.48 (m, 2H), 0.98 (s, 6H); 13C NMR (101 MHz, CDCl3) δ 143.36, 128.49, 128.43, 125.75, 59.96, 44.94, 44.43, 32.54, 30.83, 27.56; GC-MS (EI) m/z calcd for C13H20O+ (M)+ 192.1, found 192.1.

(2,2-dimethyl-4-phenylbutyl)thiophene (15)
[image: ]
[bookmark: OLE_LINK7]Under a nitrogen atmosphere, n-BuLi (72 μL, 2.5 M in hexane) was added dropwise to a solution of thiophene (0.18 mmol, 14.4 μL) in THF (0.6 mL) at 0°C and stirred for 30 min. Then the mixture was cooled to -78°C, and a solution of 2-(2,2-dimethyl-4-phenylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (8, 43.3 mg, 0.15 mmol) in THF (0.6 mL) was added dropwise, and the mixture was continued stirred for 1 h. Next, a solution of NBS (0.18 mmol, 32mg) in THF (0.6 mL) was added dropwise. After 1 h, saturated Na2S2O3 aqueous solution (1.2 mL) was added to the mixture. Then, the reaction mixture was allowed to warm to room temperature. Subsequently, water and brine were added, and the mixture was extracted with ethyl acetate, the organic layer was dried with Na2SO4 and concentrated under vacuum. Purification by silica gel chromatography afforded the product as a colorless oil. 1H NMR (400 MHz, DMSO-d6) δ 7.33 (d, J = 5.1 Hz, 1H), 7.28 – 7.24 (m, 2H), 7.22 – 7.12 (m, 3H), 6.97 (dd, J = 4.8, 3.7 Hz, 1H), 6.84 (d, J = 3.1 Hz, 1H), 2.78 (s, 2H), 2.65 – 2.55 (m, 2H), 1.51 – 1.40 (m, 2H), 0.96 (s, 6H); 13C NMR (101 MHz, DMSO-d6) δ 143.32, 140.92, 128.77, 128.64, 127.43, 127.17, 126.03, 124.58, 43.80, 41.65, 34.22, 30.61, 27.27; GC-MS (EI) m/z calcd for C16H20S+ (M)+ 244.1, found 244.1.

3-(2,2-dimethyl-4-phenylbutyl)furan (16)
[image: ]
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]To a solution of 3-bromofuran (0.18 mmol, 26.5 mg) in THF (0.6 ml) was added n-BuLi (72 μL, 2.5 M in hexane) dropwise at -78°C, the mixture was then stirred for 1 h. A solution of 2-(2,2-dimethyl-4-phenylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (8, 43.3 mg, 0.15 mmol) in THF (0.6 mL) was added dropwise to the mixture, and stirred for another 1h at -78°C. Next, a solution of NBS (0.18 mmol, 32 mg) in THF (0.6 mL) was added dropwise. After 1 h, saturated Na2S2O3 aqueous solution (1.2 mL) was added to the mixture. Then, the reaction mixture was allowed to warm to room temperature. The mixture was extracted with ethyl acetate and brine to obtain a crude product. Purified with silica gel chromatography to give the product as a colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.35 – 7.33 (m, 1H), 7.31 – 7.23 (m, 2H), 7.21 – 7.12 (m, 4H), 6.26 (s, 1H), 2.65 – 2.56 (m, 2H), 2.37 (s, 2H), 1.53 – 1.47 (m, 2H), 0.95 (s, 6H); 13C NMR (101 MHz, CDCl3) δ 143.40, 142.27, 140.53, 128.49, 128.44, 125.74, 121.66, 113.03, 44.04, 37.35, 33.76, 30.95, 27.06; GC-MS (EI) m/z calcd for C16H20O+ (M)+ 228.2, found 228.2.

4,4,5,5-tetramethyl-2-(2-phenylpropyl)-1,3,2-dioxaborolane (5t)
[image: ]
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In a nitrogen-filled glove-box, NiBr2·diglyme (7.1 mg, 0.02 mmol, 10.0 mol%), MgCl2 (0.24 mmol, 1.2 equiv, 22.8 mg) and L7 (5.4 mg, 0.024 mmol, 12 mol%) were added to a screw-capped vial equipped with a stir bar. Anhydrous dichloromethane (DCM) (0.60 mL) was added. The mixture was stirred for 30 min at room temperature before (1-bromoethyl) benzene (0.2 mmol, 1.0 equiv, 37.8 mg) were added. Then BpinCH2ZnI in THF (0.4 mL, 0.3 mmol, 1.5 equiv, 0.75 M) was added. The reaction was stirred at room temperature for 16 h. EtOAc (10 mL) was then added. The resulting mixture was washed with brine (5 mL). The organic layer was dried (Na2SO4), filtered, and concentrated under reduced pressure. The product was obtained after silica gel chromatography. The enantiomeric excess of the product was determined after being oxidized to the corresponding alcohol by NaBO3·4H2O. HPLC (AD-H, hexanes/iPrOH 99.6:0.4, flow rate of 1 mL/min, λ = 210 nm) indicated 57% ee: tR = 43.7 min (minor), tR = 52.0 min (major).
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