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(A) Typical Experimental Procedure 

(a) General
1H NMR, 13C NMR and 19F NMR spectra were recorded on a Bruker 500 (500, 125, 

and 471 MHz) and advance spectrometer at room temperature in CDCl3 (solvent 

signals, δ 7.26 and 77.0 ppm) using TMS as internal standard. High-resolution mass 

spectra (HRMS) was recorded on an electrospray ionization (ESI) apparatus using 

time-of-flight (TOF) mass spectrometry. Melting Points were recorded on Hanon 

MP100 Apparatus. All the susbtrates 1 were prepared according to the known 

procedures.1 Unless otherwise noted, all reactions were carried out using standard 

Schlenk techniques, and the starting materials and solvents were commercially 

available and were used without further purification. Column chromatography was 

performed on silica gel (200-300 mesh) using petroleum ether (PE)/ethyl acetate (EA). 

(b) General procedure for synthesis of compounds 3. 
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To a Schlenk tube were added N-(2-iodophenyl)-N-methyl-2-methylacrylamide 

1a (0.1 mmol), B2pin2 2a (1.5 equiv), AcOCu (10 mol %), Ligand L1 (15 mol%), 

tBuOK (1.5 equiv.), and Toluene/CPME (1:2) (1.0 mL). Then the tube is evacuated 

briefly under high vacuum and charged with argon through using standard Schlenk 

techniques; this process is repeated three times. The reaction mixture was stirred at 50 

oC for 16 h. The reaction was quenched with water and extracted with ethyl acetate. 

The organic layer was washed with saturated NaCl solution, dried over anhydrous 

Na2SO4, filtered, and concentrated in vacuo. The resulting residue was purified by 

silica gel column chromatography (petroleum ether/ethyl acetate) to afford the desired 

product 3a.



(c) Screening of reaction conditions 
Table S1 Screening of optimal reaction conditionsa
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Entry Variation from the standard conditions Isolated yield (%) er (%)

1 none 62 92:8

2 without CuOAc 0 

3 without tBuOK trace 

4 CuCl instead of CuOAc 35 86:14

5 CuCN instead of CuOAc 33 88:12

6 CuTc instead of CuOAc 40 82:18

7 Cu(CH3CN)4BF4 instead of CuOAc 42 88:12

8 Cu(OAc)2 instead of CuOAc 41 91:9

9 CPME instead of toluene/CPME 46 92:8

10 toluene instead of toluene/CPME 66 90:10

11 dioxane instead of toluene/CPME 0 

12 tBuOLi instead of tBuOK 55 89:11

13 tBuONa instead of tBuOK 58 88:12

14 MeONa instead of tBuOK 32 89:11

15 NaOH instead of tBuOK 46 88:12

16 Cs2CO3 instead of tBuOK 0 

17 at 40 oC 34 92:8

18 at 60 oC 66 90:10

19 L2 instead of L1 55 87:13

20 L3 instead of L1 68 89:11

21 L4 instead of L1 64 87:13

22 L5 instead of L1 trace 

23 L6 instead of L1 50 86:14

24 L7 instead of L1 63 89:11

25 L8 instead of L1 45 63:37

26 L9 instead of L1 56 87:13

27 L10 instead of L1 22 76:24

28 L11 instead of L1 63 73:27



29 L12 instead of L1 48 67:33

30 L13 instead of L1 60 89:11

31 L14 instead of L1 50 23:77

32 L15 instead of L1 50 51:49

33 L16 instead of L1 72 89:11
a Standard reaction conditions: 1a (0.1 mmol), 2a (1.5 equiv), CuOAc (10 mol%), L1 (15 mol%), tBuOK (1.5 
equiv), anhydrous Toluene/CPME (1:2; 1.0 mL), 50 oC and 16 h. Methoxycyclopentane = CPME. 

(d) Synthesis of compounds 1e, 1y and 1z. 
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Step 1: The substrate A (2.65 g, 9.2 mmol, 1.0 equiv), paraformaldehyde (4.3 g, 

5.0 equiv), DABCO (1.0 g, 1.0 equiv) and BnOH (50 uL, 0.25 equiv) in t-BuOH (3 

mL) / H2O (12 mL) was stirred at 60 oC overnight. After the reaction was completed 

(monitored by TLC), the mixture was quenched with saturated brine and extracted 

with EtOAc (50 mL × 3). The combined organic layers were dried over anhydrous 

Na2SO4 and concentrated under reduced pressure. The residue was purified by flash 

chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 2/1) to give the 

desired products B (0.94 g, 29% yield) and C (1.16 g, 40% yield).
Step 2: The substrate B (0.88 g, 2.5 mmol, 1.0 equiv), was added to a solution of 

TBSCl (5 mmol, 0.75g) and imidazole (5 mmol, 340 mg) in dichloromethane(8 mL) 

at 0 oC. The reaction was warmed to room temperature and monitored by TLC. Upon 

completion the reaction was quenched with saturated NH4Cl and extracted with ether 

(35 mL). The combined organics were washed with brine, dried over Na2SO4 and 



concentrated under reduced pressure. The residue was purified by flash 

chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 10/1) to give the 

desired product 1e (1.03g, 90% yield). 

Preparation of 1y-1z:

Step 3: To a solution of C (3.6 mmol) in DMF (2.0 mL)/Et2O (1.0 mL) was 

added PBr3 (0.17 mL, 0.5 equiv) dropwise at 0 oC. The mixture was stirred at room 10 

mL) to the reaction mixture, the aqueous phase was further extracted with EtOAc (10 

mL3). The combined organic layers were washed with brine, dried over anhydrous 

Na2SO4 and concentrated under reduced pressure. The residue was purified by flash 

chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 8/1) to get D.

Step 4: Estrone (1 mmol) was added to a solution of D (1 mmol) and K2CO3 (2 

mmol) in acetone 10 mL at 60 oC. The reaction was stirring for overnight and 

monitored by TLC. Upon completion the reaction was quenched with water and 

concentration, which was extracted with ethyl acetate (310 mL). The combined 

organics were washed with brine, dried over Na2SO4 and concentrated under reduced 

pressure. The residue was purified by flash chromatography on silica gel (eluent: 

petroleum ether/ethyl acetate = 10/1) to give the desired product 1y. 

Step 5: Cholesterol (1 mmol) was slowly added to a solution of NaH (2 mmol) in 

THF 10 mL at 0 oC, and stirring for 30 mins at room temperature, D was also added at 

0oC, the reaction was stirring for overnight and monitored by TLC. Upon completion 

the reaction was quenched with water and extracted with ethyl acetate (310 mL). 

The combined organics were washed with brine, dried over Na2SO4 and concentrated 

under reduced pressure. The residue was purified by flash chromatography on silica 

gel (eluent: petroleum ether/ethyl acetate = 10/1) to give the desired product 1z.

(e) Ligands synthesis:

L5, L7, L9, L10, L11, L14 were commercial available, and the ligands synthesis 

were proceed as follows:
(R)-4-cyclohexyl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L1):

White solid, mp 128.9-129.9 oC; Preparation of 5-

CF
3PyOxc-hex (R)-L1: D-valinol (1.55 g, 15 mmol) was 

added to a mixture of 5-(trifluoromethyl)picolinonitrile 

(1.72 g, 10 mmol) and Zn(OTf)2 (363.5 mg, 5mmol) in 

toluene (20 mL). The solution was stirred under refluxing for 5 h, and then toluene 

N N

O
F3C



was removed in vacuum. The residue was purified by flash column chromatography 

with PE/EtOAc (v/v 2:1) to give the title compound as white solid (1.3 g, 44%). 

Optical Rotation: [α]D
20 = +23.6 (c = 0.3, CH2Cl2). 1H NMR (500 MHz, CDCl3) δ 

8.95 (s, 1H), 8.18 (d, J = 8.0 Hz, 1H), 8.01 (dd, J = 8.0 Hz, J = 1.5 Hz, 1H ) 4.53 (dd, 

J = 9.5 Hz, J = 8.0 Hz, 1H), 4.27 (t, J = 8.5 Hz, 1H), 4.21-4.16(m, 1H), 2.01-1.98 (m, 

1H), 1.79-1.74 (m, 2H), 1.70-1.67 (m, 1H), 1.61-1.54 (m, 2H), 1.28-1.98 (m, 3H), 

1.13-1.05 (m, 2H). 13C NMR (125 MHz, CDCl3) δ 161.4, 150.0, 146.6, 146.5, 133.9, 

123.6, 76.7, 72.3, 71.3, 42.7, 29.5, 28.9, 26.4, 26.0. 19F NMR ( 471 MHz, CDCl3) δ -

62.6. HRMS-ESI, m/z calcd. for C15H17F3N2O [M+H]+298.1293; found: 298.1295.

(R)-4-isopropyl-2-(3-methylpyridin-2-yl)-4,5-dihydrooxazole (L2):

White solid, mp 81.2-82.2 oC; Preparation of 3-MePyOxiPr (R)-L2: 

D-valinol (1.55 g, 15 mmol) was added to a mixture of 3-

methylpicolinonitrile (1.18 g, 10 mmol) and Zn(OTf)2 (363.5 mg, 

5mmol) in toluene (20 mL). The solution was stirred under refluxing for 5 h, and then 

toluene was removed in vacuum. The residue was purified by flash column 

chromatography with PE/EtOAc (v/v 2:1) to give the title compound as white solid 

(1.1 g, 54%). Optical Rotation: [α]D
20 = +59.9 (c = 0.5, CH2Cl2). 1H NMR (500 MHz, 

CDCl3) δ 8.50 (dd, J = 4.5 Hz, J =1.0 Hz, 1H), 7.56 (dd, J = 7.5 Hz, J =1.0 Hz, 1H), 

7.24 (dd, J = 7.5 Hz, J = 4.5 Hz, 1H), 4.43 (dd, J = 9.5 Hz, J = 7.5 Hz, 1H), 4.20-4.11 

(m, 1H), 2.60 (s, 3H), 1.88-1.83 (m, 1H), 1.04 (d, J = 6.5 Hz, 3H), 0.95 (d, J = 7.0 Hz, 

3H). 13C NMR (125 MHz, CDCl3) δ 162.2, 146.7, 145.8, 139.1, 134.9, 124.6, 73.5, 

69.7, 32.9, 20.5, 18.9, 18.4. HRMS-ESI, m/z calcd. for C12H16N2O [M+H]+204.1263; 

found: 204.1263.

(R)-4-isopropyl-2-(4-methylpyridin-2-yl)-4,5-dihydrooxazole (L3):

Yellow oil. Preparation of 4-MePyOxiPr (R)-L3: D-valinol (1.55 g, 

15 mmol) was added to a mixture of 4-methylpicolinonitrile 

(1.18 g, 10 mmol) and Zn(OTf)2 (363.5 mg, 5mmol) in toluene 

(20 mL). The solution was stirred under refluxing for 5 h, and 

then toluene was removed in vacuum. The residue was purified by flash column 

chromatography with PE/EtOAc (v/v 2:1) to give the title compound as white solid 

(1.3 g, 64%). Optical Rotation: [α]D
20 = +167 (c = 0.5, CH2Cl2). 1H NMR (500 MHz, 

CDCl3) δ 8.48 (d, J = 5.0 Hz, 1H), 7.84(s, 1H), 7.13-7.12 (m, 1H), 4.43 (dd, J = 9.5 

Hz, J = 8.0 Hz, 1H), 4.16-4.06 (m, 2H), 2.33 (s, 3H), 1.87-1.79 (m, 1H), 0.99 (d, J = 
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7.0 Hz, 3H), 0.88 (d, J =6.5 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 162.6, 149.3, 

147.7, 146.5, 126.2, 124.6, 72.7, 70.5, 32.5, 20.8, 18.9, 18.0. HRMS-ESI, m/z calcd. 

for C12H16N2O [M+H]+204.1263; found: 204.1265.

(R)-4-isopropyl-2-(5-methylpyridin-2-yl)-4,5-dihydrooxazole (L4):

White solid, mp 80.8-81.8 oC; Preparation of 5-MePyOxiPr (R)-

L4: D-valinol (1.55 g, 15 mmol) was added to a mixture of 5-

methylpicolinonitrile (1.18 g, 10 mmol) and Zn(OTf)2 (363.5 

mg, 5mmol) in toluene (20 mL). The solution was stirred under refluxing for 5 h, and 

then toluene was removed in vacuum. The residue was purified by flash column 

chromatography with PE/EtOAc (v/v 2:1) to give the title compound as white solid 

(0.95 g, 46%). Optical Rotation: [α]D
20 = +108.3 (c = 0.3, CH2Cl2). 1H NMR (500 

MHz, CDCl3) δ 8.50 (d, J = 5.0 Hz, 1H), 7.93 (d, J = 8.0 Hz, 1H), 7.55 (dd, J = 8.0 

Hz, J = 1.5 Hz, 1H), 4.47 (dd, J = 9.0 Hz, J = 8.0 Hz, 1H), 4.20-4.12 (m, 2H), 2.37 (s, 

3H), 1.91-1.85 (m, 1H), 1.03 (d, J = 7.0 Hz, 3H), 0.92 (d, J = 7.0 Hz, 3H). 13C NMR 

(125 MHz, CDCl3) δ 162.6, 150.1, 144.2, 136.9, 135.5, 123.4, 72.8, 70.6, 32.7, 19.0, 

18.5, 18.1. HRMS-ESI, m/z calcd. for C12H16N2O [M+H]+ 204.1263; found: 204.1263.

(R)-4-isopropyl-2-(4-(trifluoromethyl)pyridin-2-yl)-4,5-dihydrooxazole (L6):

Yellow solid, mp 81.0-82.2 oC; Preparation of 4-CF
3PyOxiPr 

(R)-L6: D-valinol (1.55 g, 15 mmol) was added to a mixture 

of 4-(trifluoromethyl)picolinonitrile (1.72 g, 10 mmol) and 

Zn(OTf)2 (363.5 mg, 5mmol) in toluene (20 mL). The 

solution was stirred under refluxing for 5 h, and then toluene was removed in vacuum. 

The residue was purified by flash column chromatography with PE/EtOAc (v/v 2:1) 

to give the title compound as yellow solid (1.0 g, 39%). Optical Rotation: [α]D
20 = 

+89.2 (c = 0.5, CH2Cl2). 1H NMR (500 MHz, CDCl3) δ 8.85 (d, J = 5.0 Hz, 1H), 8.25 

(s,1H), 7.57 (d, J = 4.5 Hz, 1H), 4.51 (dd, J = 9.0 Hz, J = 8.0 Hz, 1H), 4.21 (t, J = 8.0 

Hz, 1H), 4.18-4.14 (m, 1H), 1.89-1.84 (m, 1H), 1.02 (d, J = 7.0 Hz, 3H), 0.92 (d, J = 

6.5 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 161.5, 150.6, 148.1, 139.2, 138.9, 123.5, 

121.3, 120.8, 119.7, 119.6, 73.0, 71.0, 32.6, 18.8, 18.1. 19F NMR ( 471 MHz, CDCl3) 

δ -64.9. HRMS-ESI, m/z calcd. for C12H13F3N2O [M+H]+258.0980; found: 258.0982.

(R)-4-propyl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L8):

N N
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Yellow oil; Preparation of PyOxnPr (R)-L8: D-Norvalinol 

(1.55 g, 15.0 mmol) was added to a mixture of 2-

cyanopyridine (1.04 g, 10.0 mmol) and Zn(OTf)2 (363.5 mg, 

1.0 mmol) in toluene (20 mL). The solution was stirred under refluxing for 5 h, and 

then toluene was removed in vacuum. The residue was purified by flash column 

chromatography with PE/EtOAc (v/v 2:1) to give the title compound as yellow oil 

(1.2 g, 63%). Optical Rotation: [α]D
20 = +68.0 (c = 0.3, CH2Cl2). 1H NMR (500 MHz, 

CDCl3) δ 8.65-8.62 (m, 1H), 7.97 (d, J = 7.5 Hz, 1H), 7.72-7.68 (m, 1H), 7.33-7.29 

(m, 1H), 4.51 (dd, J = 9.5 Hz, J = 8.5 Hz, 1H), 4.32-4.25 (m, 1H), 4.05 (t, J = 8.5 Hz, 

1H), 1.75 -1.68 (m, 1H), 1.54-1.40 (m, 1H), 1.38-1.33 (m, 1H), 0.91 (t, J =7.0 Hz, 

3H). 13C NMR (125 MHz, CDCl3) δ 162.4, 149.5, 146.7, 136.4, 125.3, 123.7, 73.0, 

66.7, 37.8, 19.0, 13.9. HRMS-ESI, m/z calcd. for C11H14N2O [M+H]+ 190.1106; 

found: 190.1104.

(R)-4-benzhydryl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L12):

 White solid, mp 156.8-157.4 oC; Preparation of PyOx (R)-

L12: (R)-Diphenylalaninol (3.4 g, 15.0 mmol) was added to 

a mixture of 2-cyanopyridine (1.04 g, 10.0 mmol) and 

Zn(OTf)2 (363.5 mg, 1.0 mmol) in toluene (20 mL). The 

solution was stirred under refluxing for 5 h, and then toluene was removed in vacuum. 

The residue was purified by flash column chromatography with PE/EtOAc (v/v 2:1) 

to give the title compound as white solid (2.0 g, 64%). Optical Rotation: [α]D
20 = 

+41.6 (c = 0.2, CH2Cl2). 1H NMR (500 MHz, CDCl3) δ 8.67 (d, J = 4.0 Hz, 1H), 8.04 

(d, J = 7.5 Hz, 1H), 7.76-7.72 (m, 1H), 7.39-7.35 (m, 3H), 7.32-7.28 (m, 6H), 7.23-

7.20 (m, 2H), 5.20 (q, J = 9.5 Hz, 1H), 4.54(t, J = 9.5 Hz, 1H), 4.20 (t, J = 8.5 Hz, 

1H), 4.11 (d, J = 9.5 Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 163.3, 149.6, 136.5, 

128.7, 128.6, 128.4, 126.8, 126.5, 125.5, 124.3, 72.0, 70.4, 58.9. HRMS-ESI, m/z 

calcd. for C21H18N2O [M+H]+314.1419; found: 314.1421.

(R)-4-cyclohexyl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L13):

 White solid; Preparation of PyOxc-hex(R)-L13: D-2-Amino-2-

cyclohexylethanol (2.1 g, 15.0 mmol) was added to a mixture of 

2-cyanopyridine (1.04 g, 10.0 mmol) and Zn(OTf)2 (363.5 mg, 

1.0 mmol) in toluene (20 mL). The solution was stirred under refluxing for 5 h, and 
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then toluene was removed in vacuum. The residue was purified by flash column 

chromatography with PE/EtOAc (v/v 2:1) to give the title compound as white solid 

(1.2 g, 52%). 1H NMR (500 MHz, CDCl3) δ 8.70 (d, J = 4.5 Hz, 1H), 8.04 (d, J = 8.0 

Hz, 1H), 7.78-7.74 (m, 1H), 7.39-7.35 (m, 1H), 4.49 (dd, J = 9.5 Hz, J = 8.5 Hz, 1H), 

4.23 (t, J = 8.0 Hz,1H), 4.17-4.11 (m, 1H), 2.02-1.99 (d, J = 12.5 Hz, 1H), 1.77-1.73 

(m, 2H), 1.69-1.66 (m, 2H), 1.63-1.60 (m, 1H), 1.59-1.55 (m, 1H), 1.27-1.19 (m, 3H), 

1.17-1.02 (m, 2H). 13C NMR (125 MHz, CDCl3) δ 162.4, 149.7, 146.9, 136.5, 125.4, 

123.9, 72.1, 71.0, 42.7, 29.6, 28.8, 26.5, 26.0. 

(R)-4-isopropyl-5,5-dimethyl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L15):

 White solid, mp 119.8-121.5 oC; Preparation of PyOx (R)-L15: 

(R)-Diphenylalaninol (3.4 g, 15.0 mmol) was added to a mixture 

of 2-cyanopyridine (1.04 g, 10.0 mmol) and Zn(OTf)2 (363.5 mg, 

1.0 mmol) in toluene (20 mL). The solution was stirred under refluxing for 5 h, and 

then toluene was removed in vacuum. The residue was purified by flash column 

chromatography with PE/EtOAc (v/v 2:1) to give the title compound as white solid 

(2.0 g, 64%). Optical Rotation: [α]D
20 = +26.1 (c = 0.2, CH2Cl2). 1H NMR (500 MHz, 

CDCl3) δ 8.57 (d, J = 4.5 Hz, 1H), 8.20 (d, J = 8.0 Hz, 1H), 7.86-7.82 (m, 1H), 7.43-

7.40 (m, 1H), 3.95 (dd, J =10.5 Hz, J = 2.5 Hz, 1H), 2.29-2.23 (m, 1H), 1.34 (s, 3H), 

1.27 (s, 3H), 1.05 (d, J =6.5 Hz, 3H), 0.98 (t, J = 7.0 Hz, 3H). 13C NMR (125 MHz, 

CDCl3) δ 165.0, 149.9, 148.2, 137.3, 126.1, 122.4, 73.8, 60.8, 29.1, 28.4, 27.1, 22.5, 

17.0. HRMS-ESI, m/z calcd. for C13H18N2O [M+H]+218.1419; found: 218.1419.

(R)-4-cyclohexyl-2-(4-methylpyridin-2-yl)-4,5-dihydrooxazole (L16):

 White solid, mp 129.8-131.4 oC; Preparation of 4-MePyOxc-hex 

(R)-L26: D-valinol (1.55 g, 15 mmol) was added to a mixture 

of 4-methylpicolinonitrile (1.18 g, 10 mmol) and Zn(OTf)2 

(363.5 mg, 5mmol) in toluene (20 mL). The solution was 

stirred under refluxing for 5 h, and then toluene was removed in vacuum. The residue 

was purified by flash column chromatography with PE/EtOAc (v/v 2:1) to give the 

title compound as white solid (1.6 g, 66%). Optical Rotation: [α]D
20 = +156.0 (c = 0.3, 

CH2Cl2). 1H NMR (500 MHz, CDCl3) δ 8.51-8.48 (m, 1H), 7.86 (s, 1H), 7.15-7.14 (m, 

1H), 4.44 (dd, J = 9.5 Hz, J = 8.0 Hz, 1H), 4.19 (t, J = 8.5 Hz, 1H), 4.12-4.07 (m, 1H), 

2.35 (s, 3H), 1.97-1.92 (m, 1H), 1.75-1.70 (m, 2H), 1.66-1.62 (m, 1H), 1.60-1.56 (m, 

N N

O
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1H), 1.54-1.48 (m, 1H), 1.24-1.12 (m, 3H), 1.10-1.01 (m, 2 H). 13C NMR (125 MHz, 

CDCl3) δ 162.6, 149.3, 147.8, 146.6, 126.2, 124.6, 71.9, 72.8, 70.8, 42.6, 29.5, 28.7, 

26.4, 25.9, 20.8. HRMS-ESI, m/z calcd. for C15H20N2O [M+H]+244.1576; found: 

244.1578. 

(e) Alkene Arylsilylation and Derivatization:

N N

O
F3C

L1
N

O

Ph

+

1e

2b N

 O

Ph

4e

Si(Ph)Me2I
Me2(Ph)SiBPin

CuOAc (10 mol%)
(R)-CHTFPO* L1
KOtBu (1.5 equiv)

toluene
Ar, rt, 1 h

MeO MeO

To a Schlenk tube were added N-(2-iodo-4-methoxyphenyl)-N-methyl-2-

phenylacrylamide 1e (0.1 mmol), Me2(Ph)SiBPin 2b (3.0 equiv), AcOCu (10 mol %), 

Ligand L1 (15 mol%), tBuOK (1.5 equiv.), and Toluene (1.0 mL). Then the tube is 

evacuated briefly under high vacuum and charged with argon through using standard 

Schlenk techniques; this process is repeated three times. The reaction mixture was 

stirred at room temperature for 1 h. The reaction was quenched with water and 

extracted with ethyl acetate. The organic layer was washed with saturated NaCl 

solution, dried over anhydrous Na2SO4, filtered, and concentrated in vacuo. The 

resulting residue was purified by silica gel column chromatography (petroleum 

ether/ethyl acetate) to afford the desired product 4e. 

(R)-3-(hydroxymethyl)-1,3-dimethylindolin-2-one (6a)

N

* O

3a

Bpin

6a

N
O
OH

H2O2, Na2HPO4

THF/H2O, 24 h, rt

3a (17.4 mg, 0.1 mmol) was dissolved in THF (0.5 mL). NaH2PO4 (0.5 M, 0.5 mL) 

was added. The reaction was cooled to 0 oC and H2O2 (30% wt% in H2O, 0.25 mL) 

was added. The reaction was stirred at room temperature for 24 h. The reaction was di 

luted with water then extracted with EtOAc (35 mL). The organic layers were dried 

over magnesium sulfate and concentrated under reduced pressure. The product 6 was 

isolated from the above residue by flash column chromatography using 40% EtOAc/ 

petroleum ether or MeOH/EtOAc/petroleum ether (about 2:49:49).

(S)-3-(2-hydroxyethyl)-1,3-dimethylindolin-2-one (5a)



N
O

3a

Bpin

5a

N
O

OH
nBuLi, CH2Br2
THF, -78 oC

then
NaOH, H2O2

3a (17.4 mg, 0.1 mmol) and dibromomethane (18 μL, 0.25 mmol, 2.5 equiv) was 

dissolved in THF (1.0 mL) and cooled to -78 oC. Then nBuLi (90 μL, 0.22 mmol, 2.2 

equiv) was added dropwise. The reaction was warmed to room temperature and 

stirred for 1 h. The reaction was cooled to 0 oC then 2M NaOH (1 mL) followed by 30% 

H2O2 (1 mL) was added. The reaction was stirred for 2 h then extracted to ethyl 

acetate (35 mL). The residue was dried and purified by flash column 

chromatography (EtOAc/petroleum ether =1:4 to about 2:3) to afford 5a.



(B) Analytical data
2-((((tert-butyldimethylsilyl)oxy)methoxy)methyl)-N-(2-iodophenyl)-N-

methylacrylamide (1e):

Colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.85 (d, J = 

7.5 Hz, 1H), 7.31 (t, J = 7.5 Hz, 1H), 7.22 (d, J = 7.5 Hz, 

1H), 6.98 (t, J = 7.5 Hz, 1H), 5.23 (s, 1H), 5.14 (s, 1H), 

4.82-4.78 (m, 2H), 4.29 (d, J = 13.5 Hz, 1H), 4.12 (d, J = 13.5 Hz, 1H), 3.23 (s, 3H), 

0.87 (s, 9H), 0.07 (s, 3H), 0.06 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 169.4, 146.7, 

140.6, 140.0, 129.8, 129.4, 129.1, 118.9, 98.8, 89.4, 67.7, 36.9, 25.6, 18.0, -5.0, -5.1; 

HRMS-ESI, m/z calcd. for C18H29INO3Si [M+H]+ 462.0956; found: 462.0960.

N-(2-iodophenyl)-N-methyl-2-((((8R,9S,13S,14S)-13-methyl-17-oxo-

7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-

yl)oxy)methyl)acrylamide (1y):

Yellow solid, mp 122.0-123.1 oC; 1H NMR (500 

MHz, CDCl3) δ 7.88 (d, J = 8.0 Hz, 1H), 7.33 (t, 

J = 7.5 Hz, 1H), 7.22 (d, J = 7.5 Hz, 1H), 6.98 (t, 

J = 7.5 Hz, 1H), 7.27-7.24 (m, 1H), 7.15 (d, J = 

8.5 Hz, 1H), 7.01 (t, J = 7.5 Hz, 1H), 6.69-6.65 (m, 1H), 6.62 (s, 1H), 5.37 (s, 1H), 

5.22 (s, 1H), 4.79 (d, J = 13.0 Hz, 1H), 4.56 (d, J = 13.5 Hz, 1H), 3.28 (s, 3H), 2.86-

2.84 (m, 2H), 2.49 (dd, J = 19.5 Hz, J = 8.5 Hz, 1H), 2.38-2.36 (m, 1H), 2.25-2.21(m, 

1H), 2.17-2.09 (m, 1H), 2.07-2.03 (m, 1H), 2.02-1.97 (m, 1H), 1.96-1.93 (m, 1H), 

1.66-1.55 (m, 2H), 1.54-1.50 (m, 1H), 1.49-1.46 (m, 2H), 1.44-1.39 (m, 1H), 0.90 (s, 

3H); 13C NMR (125 MHz, CDCl3) δ 220.8, 169.0, 156.2, 146.5, 140.0, 139.5, 137.6, 

132.2, 129.7, 129.4, 129.3, 126.2, 119.6, 114.5, 112.3, 98.9, 68.0, 50.3, 47.9, 43.8, 

38.2, 37.0, 35.8, 31.5, 29.5, 26.4, 25.8, 21.5, 13.7; HRMS-ESI, m/z calcd. for 

C29H33INO3 [M+H]+ 570.1500; found: 570.1503.
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2-((((3S,8R,9S,10S,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-

yl)hexadecahydro-1H-cyclopenta[a]phenanthren-3-yl)oxy)methyl)-N-(2-

iodophenyl)-N-methylacrylamide (1z):

Yellow solid, mp 130.3-131.3 oC; 1H NMR 

(500 MHz, CDCl3) δ 7.85 (d, J = 8.0 Hz, 1H), 

7.33 (t, J = 7.5 Hz, 1H), 7.22 (d, J = 7.5 Hz, 

1H), 6.98 (t, J = 7.5 Hz, 1H), 7.27-7.24 (m, 1H), 

7.15 (d, J = 8.5 Hz, 1H), 7.01 (t, J = 7.5 Hz, 1H), 7.26-7.24 (m, 1H), 6.99 (t, J = 7.5 

Hz, 1H), 5.33 (s, 1H), 5.25 (s, 1H), 5.13 (s, 1H), 4.26 (d, J = 13.5 Hz, 1H), 4.03 (d, J 

= 13.5 Hz, 1H), 3.24 (s, 3H), 3.14-3.13 (m, 1H), 2.35-2.30 (m, 1H), 2.20-2.15 (m, 1H), 

2.01-1.94 (m, 2H), 1.86-1.78 (m, 3H), 1.58-1.41 (m, 8H), 1.37-1.28 (m, 3H), 1.28-

1.21 (m, 1H), 1.17-1.04 (m, 6H), 1.04-0.99 (m, 2H), 0.98 (s, 3H), 0.95-0.92 (m, 1H), 

0.91 (d, J = 6.5 Hz, 3H), 0.86 (d, J = 2.0 Hz, 3H), 0.85 (d, J = 2.5 Hz, 3H); 13C NMR 

(125 MHz, CDCl3) δ169.8, 146.7, 141.7, 140.7, 140.6, 140.0, 130.0, 129.4, 129.2, 

121.6, 121.6, 118.2, 99.0, 79.1, 68.1, 68.0, 56.7, 56.1, 50.1, 42.3, 39.7, 39.5, 39.1, 

37.1, 36.9, 36.8, 36.1, 35.7, 31.9, 31.8, 28.3, 28.3, 28.2, 28.0, 24.2, 23.8, 22.8, 22.5, 

21.0, 19.4, 18.7, 11.8; HRMS-ESI, m/z calcd. for C38H57INO2 [M+H]+ 686.3428; 

found: 686.3430.
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(S)-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)indolin-

2-one (3a):

18.6 mg, 62% yield. Colorless foam; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.25-7.20 (m, 2H), 7.01 (t, J = 7.5 Hz, 1H), 

6.79 (d, J = 7.5 Hz, 1H), 3.19 (s, 3H), 1.43-1.33 (m, 2H), 1.40 

(s, 3H), 1.02 (s, 6H), 0.95 (s, 6H). 13C NMR (CDCl3, 125 

MHz): δ (ppm) 181.7, 143.4, 135.8, 127.5, 122.6, 122.1, 107.6, 83.0, 45.5, 26.2, 25.6, 

24.7, 24.3. [α]20
D = -1.0 (c = 0.26 in CH2Cl2); 92:8 er [Chiralcel AD-H column, n-

hexane / i-PrOH = 95:5, 1.0 mL/min, λmax 254 nm, tR = 7.4 min and 8.5 min].
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(S)-3-butyl-1-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3b):

16.8 mg, 49% yield. Colorless foam; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.23-7.18 (m, 2H), 7.00 (t, J = 7.5 Hz, 1H), 

6.77 (d, J = 7.5 Hz, 1H), 3.19 (s, 3H), 1.94-1.87 (m, 1H), 

1.79-1.72 (m, 1H), 1.40 (d, J = 15.5 Hz, 1H), 1.35 (d, J = 15.5 

Hz, 1H), 1.22-1.18 (m, 2H), 1.70-1.14 (m, 2H), 0.97 (s, 6H), 0.89 (s, 6H), 0.75 (t, J = 

7.5 Hz, 3H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.1, 144.2, 134.2, 127.4, 122.8, 

122.0, 107.4, 82.9, 49.6, 39.6, 26.4, 26.1, 24.7, 24.3, 22.8, 13.8. HRMS m/z (ESI) 

calcd for C20H31BNO3 [M+H]+: 344.2392, found: 344.2394. [α]20
D = -5.3 (c = 0.3 in 

CH2Cl2); 87:13 er [Chiralcel AD-H column, n-hexane / i-PrOH = 95:5, 0.8 mL/min, 

λmax 254 nm, tR = 7.8 min and 9.8 min].
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(S)-3-benzyl-1-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3c):

18.1 mg, 48% yield. Colorless foam. 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.16-7.12 (m, 1H), 7.12-7.09 (m, 1H), 7.06-

7.02 (m, 3H), 6.98-6.94 (m, 1H), 6.87-6.84 (m, 2H), 6.57 (d, 

J = 7.5 Hz, 1H), 3.12-3.05 (m, 2H), 2.99 (s, 3H), 1.53 (d, J = 

15.0 Hz, 1H), 1.45 (d, J = 15.5 Hz, 1H), 1.00 (s, 6H), 0.90 (s, 6H). 13C NMR (CDCl3, 

125 MHz): δ (ppm) 180.2, 143.9, 136.3, 133.0, 130.1, 127.5, 127.3, 126.3, 123.7, 

121.6, 107.4, 83.0, 51.0, 45,3, 25.9, 24.7, 24.2. [α]20
D = -3.3 (c = 0.2 in CH2Cl2); 

89:11 er [Chiralcel AD-H column, n-hexane / i-PrOH = 95:5, 0.8 mL/min, λmax 254 

nm, tR = 8.5 min and 10.7 min].
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(S)-3-((((tert-butyldimethylsilyl)oxy)methoxy)methyl)-1-methyl-3-((4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)indolin-2-one (3d):

15.7 mg, 34% yield. Yellow oil; 1H NMR (500 MHz, 

CDCl3) δ 7.28-7.26 (m, 1H), 7.24-7.20 (m, 1H), 7.01-6.97 

(m, 1H), 6.77 (d, J = 8.0 Hz, 1H), 4.68 (d, J = 5.5 Hz, 1H), 

4.67 (d, J = 5.5 Hz, 1H), 3.89 (d, J = 9.0 Hz, 1H), 3.75 (d, 

J = 9.0 Hz, 1H), 3.19 (s, 3H), 1.38 (d, J = 15.5 Hz, 1H), 1.32 (d, J = 15.5 Hz, 1H), 

1.00 (s, 6H), 0.91(s, 6H), 0.83 (s, 9H), -0.04 (s, 3H), -0.05 (s, 3H); 13C NMR (125 

MHz, CDCl3) δ 179.2, 144.5, 132.6, 127.7, 123.3, 122.0, 107.5, 90.3, 83.1, 73.0, 50.2, 

26.2, 25.7, 25.0, 24.7, 24.3, 18.0, -5.1, -5.2; HRMS m/z (ESI) calcd for C24H41BNO5Si 

[M+H]+: 462.2842, found: 462.2846. [α]20
D = -0.6 (c = 0.25 in CH2Cl2); 88:12 er 

[Chiralcel AD-H column, n-hexane / i-PrOH = 95:5, 1.0 mL/min, λmax 254 nm, tR = 

4.3 min and 5.2 min].
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(S)-5-methoxy-1-methyl-3-phenyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3e): 

24.7 mg, 63% yield. Colorless foam; 1H NMR (CDCl3, 

500 MHz): δ (ppm) 7.32-7.30 (m, 2H), 7.27-7.23 (m, 2H), 

7.21-7.17 (m, 1H), 6.98 (d, J = 2.5 Hz, 1H), 6.85-6.82 (m, 

1H), 6.76 (d, J = 8.5 Hz, 1H), 3.77 (s, 3H), 3.17 (s, 3H), 

1.91 (d, J = 15 Hz, 1H), 1.87 (d, J = 15.5 Hz, 1H), 0.99 (s, 6H), 0.89 (s, 6H). 13C 

NMR (CDCl3, 125 MHz): δ (ppm) 179.3, 155.9, 141.7, 138.0, 135.5, 128.3, 126.9, 

126.6, 112.8, 120.0, 108.2, 83.0, 77.3, 55.8, 53.5, 26.6, 25.0, 24.6, 24.2. [α]20
D = -6.0 

(c = 0.26 in CH2Cl2); 87:13 er [Chiralcel OD-H column, n-hexane / i-PrOH = 95:5, 

1.0 mL/min, λmax 254 nm, tR = 10.5 min and 16.6 min].
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(S)-1-hexyl-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3f):

25.9 mg, 70% yield. Colorless foam; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.24 (d, J = 7.5, 1H), 7.20-7.17 (m, 1H), 6.97 

(t, J = 7.5, 1H), 6.79 (d, J = 8.0, 1H), 3.72-3.60 (m, 2H), 

1.71-1.63 (m, 2H), 1.41 (d, J = 15.5 Hz, 1H), 1.37 (s, 3H), 

1.34 (d, J = 16.0 Hz, 1H), 1.33-1.29 (m, 4H), 1.23-1.18 (m, 2H), 1.01 (s, 6H), 0.91 (s, 

6H), 0.87 (t, J =6.5 Hz, 3H).13C NMR (CDCl3, 125 MHz): δ (ppm) 181.4, 142.8, 

136.0, 127.3, 122.7, 121.8, 107.9, 83.4, 83.0, 77.3, 76.7, 45.3, 40.0, 31.5, 27.2, 26.6, 

26.1, 25.0, 24.7, 24.2, 22.5, 14.0. HRMS m/z (ESI) calcd for C22H35BNO3 [M+H]+: 

372.2705, found: 372.2703. [α]20
D = -2.2 (c = 0.2 in CH2Cl2); 91:9 er [Chiralcel AD-

H column, n-hexane / i-PrOH = 95:5, 0.8 mL/min, λmax 254 nm, tR = 6.6 min and 9.2 

min].
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(S)-3-methyl-1-(3-phenylpropyl)-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3g): 

21.8 mg, 54% yield. White foam. 1H NMR (CDCl3, 500 MHz): δ 

(ppm) 7.30-7.27 (m, 2H), 7.24-7.22 (m, 3H), 7.21-7.16 (m, 2H), 

6.99 (t, J = 7.5 Hz, 1H), 6.72 (d, J = 7.5 Hz, 1H), 3.79-3.66 (m, 2H), 

2.78-2.67 (m, 2H), 2.09-1.95 (m, 2H), 1.44 (d, J = 15.5 Hz, 1H), 1.39 (s, 3H), 1.36 (d, 

J = 15.5 Hz, 1H), 0.99 (s, 6H), 0.90 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 

181.5, 142.6, 141.3, 136.0, 128.4, 127.4, 126.0, 122.7, 121.9, 107.8, 83.0, 45.3, 39.5, 

33.2, 28.8, 26.2, 24.7, 24.2. HRMS m/z (ESI) calcd for C25H33BNO3 [M+H]+: 

406.2548, found: 406.2550. [α]20 
D = +12.6 (c = 0.2 in CH2Cl2); 91:9 er [Chiralcel 

AD-H column, n-hexane / i-PrOH = 95:5, 0.8 mL/min, λmax 254 nm, tR = 9.6min and 

13.6 min].
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(S)-1-benzyl-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3h): 

28.2 mg, 76% yield. Colorless foam; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.36-7.34 (m, 2H), 7.32-7.29 (m, 2H), 7.28 -

7.26 (m, 1H), 7.25-7.21 (m, 1H), 7.09 (t, J = 7.5 Hz, 1H), 6.97 

(t, J = 7.5 Hz, 1H), 6.66 (d, J = 7.5 Hz, 1H), 4.96 (d, J = 16.0 

Hz, 1H), 4.85 (d, J = 15.5 Hz, 1H), 1.50 (d, J = 15.5 Hz, 1H), 1.47 (s, 3H), 1.43 (d, J 

= 15.5 Hz, 1H), 1.05 (s, 6H), 0.92 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 

181.8, 142.4, 136.3, 135.8, 128.6, 127.4, 122.6, 122.2, 108.8, 83.1, 45.5, 43.9, 26.4, 

24.7, 24.3. [α]20
D = -1.2 (c = 0.2 in CH2Cl2); 91:9 er [Chiralcel AD-H column, n-

hexane / i-PrOH = 95:5, 1.0 mL/min, λmax 254 nm, tR = 11.7 min and 16.8 min].
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(S)-3-methyl-1-(4-methylbenzyl)-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3i): 

21.1 mg, 54% yield. Light yellow foam; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.27-7.26 (m, 1H), 7.23 (d, J = 7.5 Hz, 2H), 

7.12-7.07 (m, 3H), 6.96 (t, J = 7.5 Hz, 1H), 6.67 (t, J = 8.0 Hz, 

1H), 4.93 (d, J = 15.5 Hz, 1H), 4.79 (d, J = 16.0 Hz, 1H), 2.31 

(s, 3H), 1.48 (d, J = 15.5 Hz, 1H), 1.46 (s, 3H), 1.42 (d, J = 

15.5 Hz, 1H), 1.06 (s, 6H), 0.93 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.7, 

142.5, 137.0, 135.9, 133.3, 129.3, 127.4, 122.6, 122.1, 108.8, 83.1, 45.5, 43.7, 26.3, 

24.7, 24.3, 21.1. HRMS m/z (ESI) calcd for C24H31BNO3 [M+H]+: 392.2392, found: 

392.2393. [α]20
D = -5.6 (c = 0.25 in CH2Cl2); 89:11 er [Chiralcel OD-H column, n-

hexane / i-PrOH = 95:5, 1.0 mL/min, λmax 254 nm, tR = 5.4 min and 6.5 min].
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(S)-1-(3-methoxybenzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3j): 

30.9 mg, 76% yield. Colorless solid mp; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.28-7.26 (m, 1H), 7.21 (t, J = 7.5 Hz, 1H), 

7.10 (t, J = 7.5 Hz, 1H), 6.97 (t, J = 7.5 Hz, 1H), 6.92 (d, J = 

7.5 Hz, 1H), 6.88 (s, 1H), 6.79- 6.77 (m, 1H), 6.68 (d, J = 7.5 

Hz, 1H), 4.97 (d, J = 15.5 Hz, 1H), 4.75 (d, J = 15.5 Hz, 1H), 

3.77 (s, 3H), 1.47 (d, J = 15.5 Hz, 1H), 1.46 (s, 3H), 1.41 (d, J = 15.0 Hz, 1H), 1.05 (s, 

6H), 0.93 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.7, 159.8, 142.4, 137.9, 

135.8, 129.6, 127.4, 122.6, 122.1, 119.6, 122.6, 113.1, 112.7, 108.7, 83.1, 55.1, 45.5, 

43.8, 26.2, 24.7, 24.2. HRMS m/z (ESI) calcd for C24H31BNO4 [M+H]+: 408.2341, 

found: 408.2343. [α]20
D =+2.0 (c = 0.3 in CH2Cl2); 92:8 er [Chiralcel AD-H column, 

n-hexane / i-PrOH = 95:5, 1.0 mL/min, λmax 254 nm, tR = 9.4 min and 16.1 min].
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(S)-1-(4-methoxybenzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3k): 

23.6 mg, 58% yield. Colorless foam; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.29-7.26 (m, 3H), 7.10 (t, J = 7.5 Hz, 1H), 

6.97 (t, J = 7.5 Hz, 1H), 6.84 (d, J = 8.5 Hz, 2H), 6.68 (d, J 

= 7.5 Hz, 1H), 4.89 (d, J = 15.5 Hz, 1H), 4.78 (d, J = 15.5 

Hz, 1H), 3.77 (s, 3H), 1.48 (d, J = 15.5 Hz, 1H), 1.45 (s, 3H), 

1.41 (d, J = 15.5 Hz, 1H), 1.05 (s, 6H), 0.92 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ 

(ppm) 181.7, 158.9, 142.5, 135.9, 128.7, 128.4, 127.3, 122.6, 122.1, 114.0, 108.8, 

83.1, 55.2, 45.4, 43.4, 26.3, 24.7, 24.3. HRMS m/z (ESI) calcd for C24H31BNO4 

[M+H]+: 408.2341, found: 408.2341. [α]20
D = -2.8 (c = 0.2 in CH2Cl2); 92:8 er 

[Chiralcel AD-H column, n-hexane / i-PrOH = 97:3, 0.7 mL/min, λmax 254 nm, tR = 

37.4 min and 39.9 min].
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(S)-1-(3,4-dimethoxybenzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)methyl)indolin-2-one (3l):

29.7 mg, 68% yield. Light yellow foam; 1H NMR (CDCl3, 

500 MHz): δ (ppm) 7.28-7.26 (m, 1H), 7.11 (t, J = 7.5 Hz, 

1H), 6.97 (t, J = 7.5 Hz, 1H), 6.91-6.88 (m, 2H), 6.78 (d, J = 

8.5 Hz, 1H), 6.72 (d, J = 7.5 Hz, 1H), 4.93 (d, J = 15.0 Hz, 

1H), 4.71 (d, J = 15.5 Hz, 1H), 3.83 (s, 3H), 1.46 (s, 3H), 

1.44 (d, J = 15.5 Hz, 1H), 1.39 (d, J = 15.0 Hz, 1H), 1.04 (s, 

6H), 0.92 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.7, 149.1, 148.3, 142.3, 

135.8, 128.9, 127.3, 122.7, 122.1, 119.7, 111.0, 110.8, 108.7, 83.1, 55.9, 55.8, 55.8, 

45.5, 43.6, 25.9, 24.7, 24.2. HRMS m/z (ESI) calcd for C25H33BNO5 [M+H]+: 

438.2446, found: 438.2442. [α]20
D = -3.2 (c = 0.3 in CH2Cl2); 93:7 er [Chiralcel AD-

H column, n-hexane / i-PrOH = 90:10, 1.0 mL/min, λmax 254 nm, tR = 12.4 min and 

14.0 min].
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(S)-1-(3,5-dimethoxybenzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)methyl)indolin-2-one (3m): 

15.7 mg, 36% yield. White foam; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.27 (d, J = 8.0 Hz, 1H), 7.11-7.08 (m, 1H), 

6.97 (t, J = 7.5 Hz, 1H), 6.70 (d, J = 8.0 Hz, 1H), 6. 47 (s, 1H), 

6.46 (s, 1H), 6.33-6.32 (m, 1H), 4.98 (d, J = 15.5 Hz, 1H), 

4.64 (d, J = 15.5 Hz, 1H), 3.73 (s, 6H), 1.46 (s, 3H), 1.44 (d, J 

= 15.5 Hz, 1H), 1.39 (d, J = 15.5 Hz, 1H), 1.05 (s, 6H), 0.94 

(s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.7, 160.9, 142.3, 138.7, 127.4, 

122.6, 122.1, 108.7, 105.4, 99.0, 83.0, 77.3, 76.7, 55.2, 45.4, 43.8, 25.9, 24.7, 24.2. 

HRMS m/z (ESI) calcd for C25H33BNO5 [M+H]+: 438.2446, found: 438.2444. [α]20
D = 

-1.7 (c = 0.2 in CH2Cl2); 90:10 er [Chiralcel AD-H column, n-hexane / i-PrOH = 

90:10, 1.0 mL/min, λmax 254 nm, tR = 6.8 min and 15.9 min].
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(S)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-1-(2,4,6-

trimethylbenzyl)indolin-2-one (3n):

33.1 mg, 79% yield. White solid; mp 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.24 (d, J = 7.5 Hz, 1H ), 6.96 (t, J = 7.5 Hz, 

1H), 6.91 (t, J = 7.5 Hz, 1H), 6.85 (s, 2H), 6.35 (d, J = 8.0 Hz, 

1H), 5.18 (d, J = 15.5 Hz, 1H), 4.72 (d, J = 15.5 Hz, 1H), 2.34 

(s, 6H), 2.26 (s, 3H), 1.44 (s, 3H), 3.94 (d, J = 7.0 Hz, 1H), 

3.52-3.45 (m, 1H), 3.40-3.36 (m, 1H), 3.16 (t, J = 11.0 Hz, 1H), 2.71 (t, J = 8.0 Hz, 

1H), 2.38 (s, 3H), 1.40 (d, J =4.0 Hz, 2H), 1.08 (s, 6H), 1.00 (s, 6H). 13C NMR 

(CDCl3, 125 MHz): δ (ppm) 181.3, 142.8, 137.3, 137.1, 136.0, 129.6, 128.8, 127.4, 

122.6, 121.8, 128.1, 109.1, 83.1, 45.1, 39.8, 25.6, 25.0, 24,8 24.5, 20.9, 20.4. HRMS 

m/z (ESI) calcd for C25H35BNO3 [M+H]+: 420.2705, found: 420.2705. [α]20
D = -45.2 

(c = 0.5 in CH2Cl2); 91:9 er [Chiralcel AD-H column, n-hexane / i-PrOH = 95:5, 1.0 

mL/min, λmax 254 nm, tR = 5.6 min and 9.3 min].
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(S)-3-methyl-1-((perfluorophenyl)methyl)-3-((4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)methyl)indolin-2-one (3o): 

28.0 mg, 60% yield. Light yellow foam; 1H NMR (CDCl3, 

500 MHz): δ (ppm) 7.28 (d, J = 7.5 Hz, 1H), 7.17 (t, J = 7.5 

Hz, 1H), 7.02 (t, J = 7.5 Hz, 1H), 6.74 (d, J = 8.0 Hz, 1H), 

5.15 (d, J = 15.5 Hz, 1H), 4.82 (d, J = 15.5 Hz, 1H), 1.43 (d, J 

= 15.0 Hz, 1H), 1.42 (s, 3H), 1.38 (d, J = 16.0 Hz, 1H), 1.04 

(s, 6H), 0.93 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.0, 141.4, 135.7, 

127.6, 123.0, 122.6, 107.5, 83.1, 45.3, 32.1, 25.8, 24.7, 24.3. 19F NMR (CDCl3, 470 

MHz): δ (ppm) -141.15, -141.17, -141.20, -141.22, -153.93, -153.98, -161.35, - 

161.38, -161.40. HRMS m/z (ESI) calcd for C23H24BF5NO3 [M+H]+: 468.1764, found: 

468.1767. [α]20
D = -5.1 (c = 0.22 in CH2Cl2); 88:12 er [Chiralcel AD-H column, n-

hexane / i-PrOH = 95:5, 1.0 mL/min, λmax 254 nm, tR = 6.6 min and 7.5 min].
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(S)-1-(4-(tert-butyl)benzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)methyl)indolin-2-one (3p): 

27.7 mg, 64% yield. Colorless foam; 1H NMR (CDCl3, 500 MHz): 

δ (ppm) 7.33-7.26 (m, 5H), 7.15-7.09 (m, 1H), 6.99-6.95 (m, 1H), 

6.73 (d, J = 8.0 Hz, 1H), 4.93 (d, J = 15.5 Hz, 1H), 4.79 (d, J = 

15.5 Hz, 1H), 1.48 (d, J = 15.5 Hz, 1H), 1.46 (s, 3H), 1.42 (d, J = 

15.5 Hz, 1H), 1.28 (s, 6H), 1.26 (s, 3H), 1.04 (s, 6H), 0.91 (s, 6H). 13C NMR (CDCl3, 

125 MHz): δ (ppm) 181.7, 150.2, 142.6, 135.8, 133.3, 127.3, 127.2, 125.5, 122.6, 

122.0, 108.7, 83.0, 45.4, 43.5, 34.4, 31.3, 26.2, 25.0, 24.7, 24.3. HRMS m/z (ESI) 

calcd for C27H37BNO3 [M+H]+: 434.2861, found: 434.2865. [α]20
D = -2.9 (c = 0.2 in 

CH2Cl2); 92:8 er [Chiralcel AD-H column, n-hexane / i-PrOH = 95:5, 1.0 mL/min, 

λmax 254 nm, tR = 9.0 min and 9.9 min].

N
O

B
O

O



(S)-1,3,5-trimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3q): 

20.7 mg, 66% yield. Yellow foam. 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.09 (s, 1H), 7.01 (d, J = 8.0 Hz, 1H), 6.68 

(d, J = 8.0 Hz, 1H), 3.17 (s, 3H), 2.32 (s, 3H), 1.40 (s, 3H), 

1.38 (d, J = 15.5 Hz, 1H), 1.32 (d, J = 15.5 Hz, 1H), 1.03 (s, 

6H), 0.97 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.6, 150.0, 135.9, 131.5, 

127.6, 123.6, 107.4, 83.0, 45.5, 26.2, 25.5, 24.7, 24.4, 21.1. [α]20
D =+8.0 (c = 0.2 in 

CH2Cl2); 92:8 er [Chiralcel AD-H column, n-hexane / i-PrOH = 95:5, 1.0 mL/min, 

λmax 254 nm, tR =5.3min and 6.1min].
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(S)-5-methoxy-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3r): 

21.2 mg, 64% yield. Colorless foam; 1H NMR (CDCl3, 

500 MHz): δ (ppm) 6.93 (d, J = 2.5 Hz, 1H), 6.75 (d, J = 

8.0 Hz, J = 2.5 Hz, 1H), 6.68 (d, J = 8.5 Hz, 1H), 3.78 (s, 

3H), 3.16 (s, 3H), 1.39 (s, 3H), 1.36 (d, J = 15.5 Hz, 1H), 

1.32 (d, J = 15.5 Hz, 1H), 1.06 (s, 6H), 0.99 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ 

(ppm) 181.4, 155.9, 137.2, 136.9, 111.9, 110.3, 107.9, 83.0, 55.9, 45.9, 26.3, 25.4, 

24.8, 24.4. [α]20
D = 11.1 (c = 0.3 in CH2Cl2); 90:10 er [Chiralcel AD-H column, n-

hexane / i-PrOH = 95:5, 1.0 mL/min, λmax 254 nm, tR = 7.9 min and 11.2 min].
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(S)-5-fluoro-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3s): 

19.4 mg, 61% yield. Colorless foam. 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.05 (dd, J = 8.5 Hz, J = 2.5 Hz, 1H), 6.94-

6.90 (m, 1H), 6.70 (dd, J = 8.5 Hz, J = 4.0 Hz, 1H), 3.18 (s, 

3H), 1.40 (s, 3H), 1.38 (d, J = 15.5 Hz, 1H), 1.33 (d, J = 

15.5 Hz, 1H), 1.07 (s, 6H), 1.00 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.3, 

160.2, 139.3, 137.5, 137.5, 113.5, 113.3, 111.1, 110.9, 107.9, 107.9, 83.1, 45.9, 26.3, 

25.3, 24.9, 24.7, 24.7, 24.4. 19F NMR (CDCl3, 470 MHz): δ (ppm) -121.5. HRMS m/z 

(ESI) calcd for C17H24BFNO3 [M+H]+: 320.1828, found: 320.1831. [α]20
D = +2.2 (c = 

0.1 in CH2Cl2); 90:10 er [Chiralcel OD-H column, n-hexane / i-PrOH = 95:5, 1.0 

mL/min, λmax 254 nm, tR = 5.6 min and 6.1 min].
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(S)-5-chloro-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3t): 

16.4 mg, 49% yield. Colorless solid; 1H NMR (CDCl3, 

500 MHz): δ (ppm) 7.27 (d, J = 7.0 Hz, 1H), 7.19 (dd, J = 

8.5 Hz, J = 2.5 Hz, 1H), 6.70 (d, J = 8.5 Hz, 1H), 3.17 (s, 

3H), 1.39 (s, 3H), 1.37 (d, J = 15.5 Hz, 1H), 1.33 (d, J = 

15.5 Hz, 1H), 1.07 (s, 6H), 0.99 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.2, 

141.9, 137.5, 127.5, 127.3, 123.4, 108.5, 83.2, 45.7, 26.3, 25.2, 25.0, 24.7, 24.4. [α]20
D 

= +1.18 (c = 0.2 in CH2Cl2); 85:15 er [Chiralcel AD-H column, n-hexane / i-PrOH = 

95:5, 1.0 mL/min, λmax 254 nm, tR = 5.6 min and 6.0 min].

N
O

B
O

O
Cl



(S)-5-bromo-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3u): 

15.2 mg, 40% yield. Yellow foam. 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.41 (d, J = 1.5 Hz, 1H), 7.34 (dd, J = 8.0 

Hz, J = 1.5 Hz, 1H), 6.66 (d, J = 8.0 Hz, 1H), 3.16 (s, 3H), 

1.39 (s, 3H), 1.36 (d, J = 16.5 Hz, 1H), 1.33 (d, J = 16.0 

Hz, 1H), 1.07 (s, 6H), 1.00 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.1, 

142.4, 137.9, 130.2, 126.1, 114.8, 109.0, 83.2, 45.6, 26.3, 25.2, 25.0, 24.7, 24.4. [α]20
D 

= 10.7 (c = 0.3 in CH2Cl2); 88:12 er [Chiralcel AD-H column, n-hexane / i-PrOH = 

97:3, 1.0 mL/min, λmax 254 nm, tR = 8.8 min and 9.5 min].
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(S)-1,3,6-trimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3v): 

21.1 mg, 67% yield. Colorless foam; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.14 (d, J = 7.5 Hz, 1H), 6.82 (d, J = 7.0 Hz, 

1H), 6.60 (s, 1H), 3.17 (s, 3H), 2.36 (s, 3H),1.38 (s, 3H), 

1.36 (d, J = 15.5 Hz, 1H), 1.32 (d, J = 15.0 Hz, 1H), 1.04 (s, 

6H), 0.97 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 182.0, 143.4, 137.5, 132.9, 

122.5, 122.4, 108.6, 83.0, 45.2, 26.1, 25.5, 25.0, 24.7, 24.3, 21.7. HRMS m/z (ESI) 

calcd for C18H27BNO3 [M+H]+: 316.2079, found: 316.2081. [α]20
D = -1.0 (c = 0.2 in 

CH2Cl2); 88:12 er [Chiralcel AD-H column, n-hexane / i-PrOH = 95:5, 1.0 mL/min, 

λmax 254 nm, tR = 5.3 min and 5.8 min].
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(S)-6-methoxy-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3w): 

21.1 mg, 48% yield. Yellow foam; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.15 (d, J = 8.0 Hz, 1H), 6.51 (dd, J = 8.5 

Hz, J = 2.5 Hz, 1H), 6.39 (d, J = 2.5 Hz, 1H), 3.81 (s, 

3H), 3.17 (s, 3H), 1.37 (s, 3H), 1.37 (d, J = 15.5 Hz, 1H), 

1.32 (d, J = 15.5 Hz, 1H), 1.05 (s, 6H), 0.98 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ 

(ppm) 182.2, 159.8, 144.6, 128.0, 123.1, 105.7, 95.8, 83.0, 55.5, 45.0, 26.2, 25.7, 24.8, 

24.4. [α]20
D = -3.7 (c = 0.3 in CH2Cl2); 85:15 er [ChiralcelAD-H column, n-hexane / i-

PrOH = 97:3, 0.7 mL/min, λmax 254 nm, tR = 12.8 min and 15.4 min].
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(S)-6-chloro-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3x): 

21.4 mg, 64% yield. Yellow solid; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.17 (d, J = 8.0 Hz, 1H), 6.99 (dd, J = 8.0 

Hz, J = 2.0 Hz, 1H), 6.79 (d, J = 1.5 Hz, 1H), 3.17 (s, 3H), 

1.39 (d, J = 15.0 Hz, 1H), 1.38 (s, 3H), 1.33 (d, J = 15.5 

Hz, 1H), 1.05 (s, 6H), 0.97 (s, 6H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 181.6, 

144.7, 134.2, 133.2, 123.5, 121.8, 108.3, 83.2, 65.6, 45.2, 26.3, 25.5, 24.8, 24.3. [α]20
D 

= +4.3 (c = 0.2 in CH2Cl2); 95:5 er [Chiralcel OD-H column, n-hexane / i-PrOH = 

95:5, 1.0 mL/min, λmax 254 nm, tR = 6.4min and 7.3 min].
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(S)-1-methyl-3-((((8R,9S,13S,14S)-13-methyl-17-oxo-7,8,9,11,12,13,14,15,16,17-

decahydro-6H-cyclopenta[a]phenanthren-3-yl)oxy)methyl)-3-((4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)indolin-2-one (3y): 

26.0 mg, 46% yield. Yellow foam. 1H NMR 

(CDCl3, 500 MHz): δ (ppm) 7.36 (d, J = 7.5 

Hz, 1H), 7.24 (dd, J = 7.5 Hz, J =1.0 Hz, 1H), 

7.11 (d, J = 8.5 Hz, 1H), 7.00 (t, J = 7.5 Hz, 

1H), 6.81 (d, J = 8.0 Hz, 1H), 6.62-6.58 (m, 

1H), 6.53 (s, 1H), 4.19 (dd, J = 9.0 Hz, J = 6.5 

Hz, 1H), 4.07 (dd, J = 8.5 Hz, J = 5.0 Hz, 1H), 3.23 (s, 3H), 2.84-2.80 (m, 2H), 2.48 

(dd, J = 19.5 Hz, J = 9.0 Hz, 1H), 2.37-2.33 (m, 1H), 2.22-2.17 (m, 1H), 2.16-2.08 (m, 

1H), 2.06-2.00 (m, 1H), 1.98-1.91(m, 2H), 1.66-1.57 (m, 2H), 1.54-1.48 (m, 2H), 

1.48-1.41(m, 4H), 1.39-1.34 (m, 1H), 1.00 (s, 6H), 0.91 (s, 6H), 0.88(s, 3H). 13C 

NMR (CDCl3, 125 MHz): δ (ppm) 230.0, 178.7, 156.8, 144.3, 137.5, 132.2, 132.2, 

127.9, 126.1, 123.8, 122.2, 114.9, 114.8, 112.5, 112.3, 107.6, 83.1, 72.9, 50.4, 50.0, 

47.9, 43.9, 38.3, 35.8, 31.5, 29.5, 26.5, 26.3, 25.9, 24.8, 24.7, 24.5, 21.5, 13.8. HRMS 

m/z (ESI) calcd for C35H45BNO5 [M+H]+: 570.3385, found: 570.3391. [α]20
D = +12.2 

(c = 0.2 in CH2Cl2).

(S)-3-((((3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-yl)-

2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-

cyclopenta[a]phenanthren-3-yl)oxy)methyl)-1-methyl-3-((4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl)methyl)indolin-2-one (3z): 

30.1 mg, 44% yield. Colorless foam; 
1H NMR (CDCl3, 500 MHz): δ (ppm) 

7.29 (d, J = 7.0 Hz, 1H), 7.22 (t, J = 

7.5 Hz, 1H), 6.99 (t, J = 7.5 Hz, 1H), 

6.77 (d, J = 7.5 Hz, 1H), 5.26-5.21 (m, 

1H), 3.71 (t, J = 8.0 Hz, 1H), 3.64 (dd, 

J = 9.0 Hz, J = 7.0 Hz, 1H), 3.19 (s, 3H), 3.02-2.97 (m, 1H), 2.19-2.08(m, 1H), 2.37-

2.33 (m, 1H), 2.22-2.17 (m, 1H), 2.16-2.08 (m, 1H), 2.06-2.00 (m, 1H), 2.06-1.90 (m, 

3H), 1.84-1.78(m, 1H), 1.77-1.71 (m, 2H), 1.66-1.62 (m, 1H), 1.58-1.53 (m, 1H), 
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150-1.47 (m, 3H), 1.44-1.34 (m, 5H), 1.34-1.30 (m, 2H), 1.23-1.18 (m, 2H), 1.15-1.02 

(m, 7H), 0.97 (s, 6H), 0.96-0.94 (m, 2H), 0.91(s, 3H), 0.89 (d, J = 7.0 Hz, 3H), 0.88 (s, 

6H), 0.86 (d, J = 2.0 Hz, 3H) 0.85 (d, J = 2.5 Hz, 3H), 0.64 (s, 3H). 13C NMR (CDCl3, 

125 MHz): δ (ppm) 179.4, 144.4, 141.0, 133.1, 127.5, 123.6, 121.9, 121.9, 121.3, 

107.3, 83.0, 80.2, 80.1, 73.6, 73.5, 56.7, 56.1, 50.8, 50.1, 42.3, 39.7, 39.5, 39.0, 38.8, 

37.1, 36.7, 36.2, 35.7, 31.8, 28.3, 28.2, 28.1, 28.0, 26.2, 24.7, 24.2, 23.8, 22.8, 22.5, 

21.0, 19.3, 18.7, 11.8. HRMS m/z (ESI) calcd for C44H69BNO4 [M+H]+: 686.5314, 

found: 686.5318. [α]20
D = -8.9 (c = 0.2 in CH2Cl2).

(S)-3-((dimethyl(phenyl)silyl)methyl)-5-methoxy-1-methyl-3-phenylindolin-2-one 

(4e): 

30.5 mg, 76% yield. Yellow oil; 1H NMR (CDCl3, 500 

MHz): δ (ppm) 7.33-7.31 (m, 2H), 7.29-7.26 (m, 2H), 

7.25-7.23 (m, 3H), 7.22-7.19 (m, 3H), 6.81 (dd, J = 8.5 

Hz, J = 2.5 Hz, 1H), 6.69 (d, J = 8.5 Hz, 1H), 6.61 (d, J 

= 2.5 Hz, 1H ), 3.67 (s, 3H), 2.92 (s, 3H), 2.21 ( d, J = 14.5 Hz, 1H), 1.76 (d, J = 14.0 

Hz, 1H),0.05 (s, 3H), -0.01 (S, 3H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 178.3, 

155.7, 143.1, 138.2, 137.0, 134.4, 133.5, 128.7, 128.3, 127.4, 126.9, 126.4, 112.9, 

112.4, 108.5, 55.6, 54.1, 26.2, 25.7, -2.1, -2.5. [α]20
D = -7.5 (c = 0.25 in CH2Cl2); 

61:39 er [Chiralcel OD-H column, n-hexane / i-PrOH = 95:5, 1.0 mL/min, λmax 254 

nm, tR = 11.6 min and 13.0 min].
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(S)-3-(2-hydroxyethyl)-1,3-dimethylindolin-2-one (5a): 

11.5 mg, 56% yield. White solid; 1H NMR (CDCl3, 500 MHz): δ 

(ppm) 7.31 (t, J = 7.5 Hz, 1H), 7.22 (d, J = 6.0 Hz, 1H), 7.10, (t, J 

= 7.5 Hz, 1H), 6.88 (d, J = 8.0 Hz, 1H), 3.85 (d, J = 10.5 Hz, 1H), 

3.74 (d, J = 11.0 Hz, 1H), 3.23 (s, 3H), 2.25-2.20 (m, 1H ), 1.62-1.54 (m, 1H), 1.42 (s, 

3H). 13C NMR (CDCl3, 125 MHz): δ (ppm) 179.9, 143.7, 131.7, 128.4, 122.8, 122.7, 

108.3, 67.7, 49.8, 37.3, 26.2, 19.0. [α]20
D = +18.4 (c = 0.2 in CH2Cl2); 88:12 er 

[ChiralcAD-H column, n-hexane / i-PrOH = 90:10, 1.0 mL/min, λmax 254 nm, tR = 8.6 

min and 10.1 min].

N
O
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(R)-3-(hydroxymethyl)-1,3-dimethylindolin-2-one (6a): 

13.0 mg, 68% yield. White solid; 1H NMR (CDCl3, 500 MHz): δ 

(ppm) 7.31 (t, J = 7.5 Hz, 1H), 7.22 (d, J = 7.5 Hz, 1H), 7.09, (t, J = 

7.5 Hz, 1H), 6.88 (d, J = 7.5 Hz, 1H), 3.85 (t, J = 9.0 Hz, 1H), 3.74 

(dd, J = 10.5 Hz, J = 2.5 Hz, 1H), 3.23 (s, 3H), 2.32-2.29 (m, 1H ), 1.41 (s, 3H). 13C 

NMR (CDCl3, 125 MHz): δ (ppm) 179.9, 143.6, 131.7, 128.3, 122.7, 122.7, 108.3, 

67.6, 49.8, 26.2, 19.0. [α]20
D = +23.3 (c = 0.2 in CH2Cl2); 89:11 er [Chiralcel AD-H 

column, n-hexane / i-PrOH = 90:10, 1.0 mL/min, λmax 254 nm, tR = 8.6 min and 10.0 

min].
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(D) NMR Spectra

(R)-4-cyclohexyl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L1):
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(R)-4-isopropyl-2-(3-methylpyridin-2-yl)-4,5-dihydrooxazole (L2):
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(R)-4-isopropyl-2-(4-methylpyridin-2-yl)-4,5-dihydrooxazole (L3):
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(R)-4-isopropyl-2-(5-methylpyridin-2-yl)-4,5-dihydrooxazole (L4):
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(R)-4-isopropyl-2-(4-(trifluoromethyl)pyridin-2-yl)-4,5-dihydrooxazole (L6) :
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(R)-4-propyl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L8):

N N

O

N N

O



(R)-4-benzhydryl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L12):
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(R)-4-cyclohexyl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L13):
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(R)-4-isopropyl-5,5-dimethyl-2-(pyridin-2-yl)-4,5-dihydrooxazole (L15):
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(R)-4-cyclohexyl-2-(4-methylpyridin-2-yl)-4,5-dihydrooxazole (L16):
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2-((((tert-butyldimethylsilyl)oxy)methoxy)methyl)-N-(2-iodophenyl)-N-

methylacrylamide (1e):
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N-(2-iodophenyl)-N-methyl-2-((((8R,9S,13S,14S)-13-methyl-17-oxo-

7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-

yl)oxy)methyl)acrylamide (1y):
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2-((((3S,8R,9S,10S,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-

yl)hexadecahydro-1H-cyclopenta[a]phenanthren-3-yl)oxy)methyl)-N-(2-

iodophenyl)-N-methylacrylamide (1z):
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(S)-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)indolin-

2-one (3a):
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(S)-3-butyl-1-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)methyl)indolin-2-one (3b):
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(S)-3-((((tert-butyldimethylsilyl)oxy)methoxy)methyl)-1-methyl-3-((4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)indolin-2-one (3d):

N
O

O
B

O

OTBSO

N
O

O
B

O

OTBSO



(S)-5-methoxy-1-methyl-3-phenyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3e):
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(S)-1-hexyl-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3f):
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(S)-3-methyl-1-(3-phenylpropyl)-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3g):
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(S)-1-benzyl-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3h): 
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(S)-3-methyl-1-(4-methylbenzyl)-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3i):
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(S)-1-(3-methoxybenzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3j):
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(S)-1-(4-methoxybenzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3k):
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(S)-1-(3,4-dimethoxybenzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)methyl)indolin-2-one (3l):
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(S)-1-(3,5-dimethoxybenzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)methyl)indolin-2-one (3m):
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(S)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-1-(2,4,6-

trimethylbenzyl)indolin-2-one (3n): 
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(S)-3-methyl-1-((perfluorophenyl)methyl)-3-((4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)methyl)indolin-2-one (3o): 
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(S)-1-(4-(tert-butyl)benzyl)-3-methyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)methyl)indolin-2-one (3p): 
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(S)-1,3,5-trimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3q): 
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(S)-5-methoxy-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3r):
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(S)-5-fluoro-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3s): 
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S)-5-chloro-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3t):
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(S)-5-bromo-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3u):
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(S)-1,3,6-trimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3v):
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(S)-6-methoxy-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3w): 
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(S)-6-chloro-1,3-dimethyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)methyl)indolin-2-one (3x):
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(S)-1-methyl-3-((((8R,9S,13S,14S)-13-methyl-17-oxo-7,8,9,11,12,13,14,15,16,17-

decahydro-6H-cyclopenta[a]phenanthren-3-yl)oxy)methyl)-3-((4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)indolin-2-one (3y):
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(S)-3-((((3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-yl)-

2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-

cyclopenta[a]phenanthren-3-yl)oxy)methyl)-1-methyl-3-((4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl)methyl)indolin-2-one (3z):
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(S)-3-((dimethyl(phenyl)silyl)methyl)-5-methoxy-1-methyl-3-phenylindolin-2-one 

(4e): 
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(S)-3-(2-hydroxyethyl)-1,3-dimethylindolin-2-one (5a):
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(R)-3-(hydroxymethyl)-1,3-dimethylindolin-2-one (6a):
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(D) The X-ray Single-Crystal Diffraction Analysis of 3x (CCDC 2053886)
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Cl

The thermal ellipsoid plot of 3x with 30% displacement ellipsoids

  Table S2.  Crystal data and structure refinement for A.

Identification code A

Empirical formula C17 H23 B Cl N O3

Formula weight 335.62

Temperature 296(2) K

Wavelength 0.71073 Å

Crystal system Monoclinic

Space group P21/c

Unit cell dimensions a = 13.213(3) Å = 90°.

b = 10.603(2) Å = 114.903(3)°.

c = 14.382(3) Å  = 90°.

Volume 1827.6(7) Å3

Z 4

Density (calculated) 1.220 Mg/m3

Absorption coefficient 0.221 mm-1

F(000) 712

Crystal size 0.180 x 0.170 x 0.160 mm3

Theta range for data collection 2.565 to 25.498°.

Index ranges -16<=h<=16, -11<=k<=12, -16<=l<=17

Reflections collected 13771

Independent reflections 3395 [R(int) = 0.0342]

Completeness to theta = 25.242° 99.9 % 

Absorption correction None

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 3395 / 0 / 214

Goodness-of-fit on F2 1.034



Final R indices [I>2sigma(I)] R1 = 0.0640, wR2 = 0.1714

R indices (all data) R1 = 0.0901, wR2 = 0.1915

Extinction coefficient n/a

Largest diff. peak and hole 0.704 and -0.326 e.Å-3



 Table S3.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103)

for A.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.

________________________________________________________________________________ 

x y z U(eq)

________________________________________________________________________________  
B(1) 7182(3) 4317(3) 6644(3) 47(1)

C(1) 7004(2) 8936(3) 6127(2) 50(1)

C(2) 6141(3) 8283(3) 5388(2) 55(1)

C(3) 6331(2) 7096(3) 5088(2) 53(1)

C(4) 7387(2) 6595(3) 5533(2) 44(1)

C(5) 8238(2) 7268(3) 6291(2) 43(1)

C(6) 8077(2) 8446(3) 6612(2) 46(1)

C(7) 10250(3) 6918(3) 7512(3) 73(1)

C(8) 9063(3) 5430(3) 6163(2) 50(1)

C(9) 7847(3) 5357(3) 5366(2) 49(1)

C(10) 7842(3) 5260(4) 4299(3) 70(1)

C(11) 7273(3) 4207(3) 5597(2) 57(1)

C(12) 7693(3) 4712(4) 8342(3) 67(1)

C(13) 6448(3) 4497(4) 7802(3) 67(1)

C(14) 8160(5) 5794(7) 9000(4) 139(3)

C(15) 8287(5) 3516(7) 8986(4) 143(3)

C(16) 5885(6) 3716(8) 8265(5) 168(3)

C(17) 5857(5) 5823(7) 7578(4) 146(3)

Cl(1) 6760(1) 10450(1) 6471(1) 70(1)

N(1) 9232(2) 6575(2) 6639(2) 48(1)

O(1) 9774(2) 4625(2) 6341(2) 66(1)

O(2) 8041(2) 4727(2) 7506(2) 59(1)

O(3) 6257(2) 4055(3) 6784(2) 66(1)

________________________________________________________________________________ 



 Table S4.   Bond lengths [Å] and angles [°] for A.

_____________________________________________________ 

B(1)-O(3) 1.349(4)

B(1)-O(2) 1.352(4)

B(1)-C(11) 1.565(5)

C(1)-C(2) 1.374(4)

C(1)-C(6) 1.390(4)

C(1)-Cl(1) 1.749(3)

C(2)-C(3) 1.388(5)

C(2)-H(2) 0.9300

C(3)-C(4) 1.373(4)

C(3)-H(3) 0.9300

C(4)-C(5) 1.389(4)

C(4)-C(9) 1.507(4)

C(5)-C(6) 1.379(4)

C(5)-N(1) 1.401(3)

C(6)-H(6) 0.9300

C(7)-N(1) 1.448(4)

C(7)-H(7A) 0.9600

C(7)-H(7B) 0.9600

C(7)-H(7C) 0.9600

C(8)-O(1) 1.214(4)

C(8)-N(1) 1.365(4)

C(8)-C(9) 1.533(4)

C(9)-C(10) 1.536(4)

C(9)-C(11) 1.545(4)

C(10)-H(10A) 0.9600

C(10)-H(10B) 0.9600

C(10)-H(10C) 0.9600

C(11)-H(11A) 0.9700

C(11)-H(11B) 0.9700

C(12)-C(14) 1.449(6)

C(12)-O(2) 1.457(4)

C(12)-C(13) 1.512(5)

C(12)-C(15) 1.571(7)

C(13)-C(16) 1.448(6)

C(13)-O(3) 1.454(4)

C(13)-C(17) 1.575(7)



C(14)-H(14A) 0.9600

C(14)-H(14B) 0.9600

C(14)-H(14C) 0.9600

C(15)-H(15A) 0.9600

C(15)-H(15B) 0.9600

C(15)-H(15C) 0.9600

C(16)-H(16A) 0.9600

C(16)-H(16B) 0.9600

C(16)-H(16C) 0.9600

C(17)-H(17A) 0.9600

C(17)-H(17B) 0.9600

C(17)-H(17C) 0.9600

O(3)-B(1)-O(2) 113.1(3)

O(3)-B(1)-C(11) 124.8(3)

O(2)-B(1)-C(11) 122.1(3)

C(2)-C(1)-C(6) 122.6(3)

C(2)-C(1)-Cl(1) 119.3(2)

C(6)-C(1)-Cl(1) 118.1(2)

C(1)-C(2)-C(3) 119.8(3)

C(1)-C(2)-H(2) 120.1

C(3)-C(2)-H(2) 120.1

C(4)-C(3)-C(2) 119.2(3)

C(4)-C(3)-H(3) 120.4

C(2)-C(3)-H(3) 120.4

C(3)-C(4)-C(5) 119.6(3)

C(3)-C(4)-C(9) 131.4(3)

C(5)-C(4)-C(9) 109.0(2)

C(6)-C(5)-C(4) 122.7(3)

C(6)-C(5)-N(1) 127.6(3)

C(4)-C(5)-N(1) 109.7(3)

C(5)-C(6)-C(1) 116.1(3)

C(5)-C(6)-H(6) 122.0

C(1)-C(6)-H(6) 122.0

N(1)-C(7)-H(7A) 109.5

N(1)-C(7)-H(7B) 109.5

H(7A)-C(7)-H(7B) 109.5

N(1)-C(7)-H(7C) 109.5



H(7A)-C(7)-H(7C) 109.5

H(7B)-C(7)-H(7C) 109.5

O(1)-C(8)-N(1) 124.8(3)

O(1)-C(8)-C(9) 126.6(3)

N(1)-C(8)-C(9) 108.6(2)

C(4)-C(9)-C(8) 101.7(2)

C(4)-C(9)-C(10) 112.7(3)

C(8)-C(9)-C(10) 108.3(3)

C(4)-C(9)-C(11) 112.6(3)

C(8)-C(9)-C(11) 109.5(3)

C(10)-C(9)-C(11) 111.5(3)

C(9)-C(10)-H(10A) 109.5

C(9)-C(10)-H(10B) 109.5

H(10A)-C(10)-H(10B) 109.5

C(9)-C(10)-H(10C) 109.5

H(10A)-C(10)-H(10C) 109.5

H(10B)-C(10)-H(10C) 109.5

C(9)-C(11)-B(1) 113.1(3)

C(9)-C(11)-H(11A) 109.0

B(1)-C(11)-H(11A) 109.0

C(9)-C(11)-H(11B) 109.0

B(1)-C(11)-H(11B) 109.0

H(11A)-C(11)-H(11B) 107.8

C(14)-C(12)-O(2) 109.6(3)

C(14)-C(12)-C(13) 121.8(4)

O(2)-C(12)-C(13) 103.3(3)

C(14)-C(12)-C(15) 106.6(5)

O(2)-C(12)-C(15) 104.0(3)

C(13)-C(12)-C(15) 110.2(4)

C(16)-C(13)-O(3) 111.9(4)

C(16)-C(13)-C(12) 120.5(4)

O(3)-C(13)-C(12) 104.8(3)

C(16)-C(13)-C(17) 107.4(5)

O(3)-C(13)-C(17) 102.8(3)

C(12)-C(13)-C(17) 108.0(4)

C(12)-C(14)-H(14A) 109.5

C(12)-C(14)-H(14B) 109.5

H(14A)-C(14)-H(14B) 109.5



C(12)-C(14)-H(14C) 109.5

H(14A)-C(14)-H(14C) 109.5

H(14B)-C(14)-H(14C) 109.5

C(12)-C(15)-H(15A) 109.5

C(12)-C(15)-H(15B) 109.5

H(15A)-C(15)-H(15B) 109.5

C(12)-C(15)-H(15C) 109.5

H(15A)-C(15)-H(15C) 109.5

H(15B)-C(15)-H(15C) 109.5

C(13)-C(16)-H(16A) 109.5

C(13)-C(16)-H(16B) 109.5

H(16A)-C(16)-H(16B) 109.5

C(13)-C(16)-H(16C) 109.5

H(16A)-C(16)-H(16C) 109.5

H(16B)-C(16)-H(16C) 109.5

C(13)-C(17)-H(17A) 109.5

C(13)-C(17)-H(17B) 109.5

H(17A)-C(17)-H(17B) 109.5

C(13)-C(17)-H(17C) 109.5

H(17A)-C(17)-H(17C) 109.5

H(17B)-C(17)-H(17C) 109.5

C(8)-N(1)-C(5) 110.9(2)

C(8)-N(1)-C(7) 123.7(3)

C(5)-N(1)-C(7) 124.5(3)

B(1)-O(2)-C(12) 108.6(2)

B(1)-O(3)-C(13) 107.5(2)

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms: 

 



 Table S5.  Anisotropic displacement parameters (Å2x 103) for A.  The anisotropic

displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ]

______________________________________________________________________________ 

U11 U22 U33 U23 U13 U12

______________________________________________________________________________ 

B(1) 52(2) 39(2) 48(2) -2(2) 20(2) -6(2)

C(1) 47(2) 56(2) 44(2) 10(1) 17(1) 10(1)

C(2) 41(2) 72(2) 46(2) 10(2) 11(1) 13(2)

C(3) 45(2) 68(2) 38(2) 0(2) 10(1) -2(2)

C(4) 43(2) 54(2) 33(1) 4(1) 14(1) -1(1)

C(5) 39(2) 48(2) 42(2) 11(1) 16(1) 4(1)

C(6) 41(2) 47(2) 45(2) 4(1) 11(1) 1(1)

C(7) 38(2) 63(2) 93(3) -3(2) 3(2) 2(2)

C(8) 50(2) 51(2) 52(2) 7(1) 26(2) 3(1)

C(9) 56(2) 52(2) 39(2) -3(1) 22(1) -3(1)

C(10) 87(3) 81(3) 52(2) -1(2) 37(2) 3(2)

C(11) 64(2) 57(2) 48(2) -11(2) 23(2) -11(2)

C(12) 76(2) 88(3) 44(2) -10(2) 31(2) -20(2)

C(13) 61(2) 96(3) 51(2) -7(2) 31(2) -9(2)

C(14) 129(5) 196(7) 115(4) -91(4) 73(4) -71(4)

C(15) 125(5) 186(7) 108(4) 80(4) 41(4) 39(4)

C(16) 157(6) 268(9) 111(4) -37(5) 88(4) -123(6)

C(17) 144(5) 182(6) 96(4) -16(4) 33(4) 81(5)

Cl(1) 63(1) 65(1) 72(1) 0(1) 20(1) 20(1)

N(1) 37(1) 44(1) 56(2) 3(1) 14(1) 1(1)

O(1) 62(1) 55(1) 80(2) 4(1) 30(1) 13(1)

O(2) 53(1) 80(2) 44(1) -10(1) 21(1) -16(1)

O(3) 58(1) 90(2) 53(1) -17(1) 24(1) -25(1)

______________________________________________________________________________ 



 Table S6.  Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2x 10 3)

for A.

________________________________________________________________________________ 

x y z U(eq)

________________________________________________________________________________ 

 
H(2) 5431 8636 5090 67

H(3) 5751 6644 4592 63

H(6) 8652 8887 7122 56

H(7A) 10857 6418 7514 110

H(7B) 10162 6769 8132 110

H(7C) 10406 7795 7468 110

H(10A) 8228 5971 4188 105

H(10B) 7085 5252 3786 105

H(10C) 8209 4496 4254 105

H(11A) 7691 3452 5604 68

H(11B) 6530 4117 5051 68

H(14A) 7849 6553 8625 208

H(14B) 8955 5801 9228 208

H(14C) 7985 5744 9582 208

H(15A) 9037 3470 9044 214

H(15B) 7885 2772 8649 214

H(15C) 8301 3575 9657 214

H(16A) 6107 2853 8269 252

H(16B) 5093 3786 7876 252

H(16C) 6083 3990 8956 252

H(17A) 5187 5782 6955 220

H(17B) 6350 6444 7509 220

H(17C) 5674 6053 8135 220

________________________________________________________________________________ 



 Table S7.  Torsion angles [°] for A.

________________________________________________________________ 

C(6)-C(1)-C(2)-C(3) -1.1(5)

Cl(1)-C(1)-C(2)-C(3) 178.2(2)

C(1)-C(2)-C(3)-C(4) -0.5(4)

C(2)-C(3)-C(4)-C(5) 1.6(4)

C(2)-C(3)-C(4)-C(9) -179.5(3)

C(3)-C(4)-C(5)-C(6) -1.2(4)

C(9)-C(4)-C(5)-C(6) 179.6(3)

C(3)-C(4)-C(5)-N(1) 179.4(2)

C(9)-C(4)-C(5)-N(1) 0.2(3)

C(4)-C(5)-C(6)-C(1) -0.3(4)

N(1)-C(5)-C(6)-C(1) 179.0(3)

C(2)-C(1)-C(6)-C(5) 1.5(4)

Cl(1)-C(1)-C(6)-C(5) -177.8(2)

C(3)-C(4)-C(9)-C(8) -177.3(3)

C(5)-C(4)-C(9)-C(8) 1.7(3)

C(3)-C(4)-C(9)-C(10) 66.9(4)

C(5)-C(4)-C(9)-C(10) -114.0(3)

C(3)-C(4)-C(9)-C(11) -60.2(4)

C(5)-C(4)-C(9)-C(11) 118.8(3)

O(1)-C(8)-C(9)-C(4) 178.1(3)

N(1)-C(8)-C(9)-C(4) -3.1(3)

O(1)-C(8)-C(9)-C(10) -62.9(4)

N(1)-C(8)-C(9)-C(10) 115.8(3)

O(1)-C(8)-C(9)-C(11) 58.8(4)

N(1)-C(8)-C(9)-C(11) -122.5(3)

C(4)-C(9)-C(11)-B(1) -47.9(4)

C(8)-C(9)-C(11)-B(1) 64.5(3)

C(10)-C(9)-C(11)-B(1) -175.7(3)

O(3)-B(1)-C(11)-C(9) 134.4(3)

O(2)-B(1)-C(11)-C(9) -43.7(4)

C(14)-C(12)-C(13)-C(16) -93.5(6)

O(2)-C(12)-C(13)-C(16) 143.0(5)

C(15)-C(12)-C(13)-C(16) 32.4(6)

C(14)-C(12)-C(13)-O(3) 139.3(4)

O(2)-C(12)-C(13)-O(3) 15.8(4)

C(15)-C(12)-C(13)-O(3) -94.8(4)



C(14)-C(12)-C(13)-C(17) 30.2(5)

O(2)-C(12)-C(13)-C(17) -93.3(4)

C(15)-C(12)-C(13)-C(17) 156.1(4)

O(1)-C(8)-N(1)-C(5) -177.7(3)

C(9)-C(8)-N(1)-C(5) 3.5(3)

O(1)-C(8)-N(1)-C(7) -8.2(5)

C(9)-C(8)-N(1)-C(7) 173.0(3)

C(6)-C(5)-N(1)-C(8) 178.2(3)

C(4)-C(5)-N(1)-C(8) -2.4(3)

C(6)-C(5)-N(1)-C(7) 8.8(5)

C(4)-C(5)-N(1)-C(7) -171.8(3)

O(3)-B(1)-O(2)-C(12) 2.0(4)

C(11)-B(1)-O(2)-C(12) -179.7(3)

C(14)-C(12)-O(2)-B(1) -142.5(4)

C(13)-C(12)-O(2)-B(1) -11.3(4)

C(15)-C(12)-O(2)-B(1) 103.9(4)

O(2)-B(1)-O(3)-C(13) 8.8(4)

C(11)-B(1)-O(3)-C(13) -169.5(3)

C(16)-C(13)-O(3)-B(1) -147.5(5)

C(12)-C(13)-O(3)-B(1) -15.3(4)

C(17)-C(13)-O(3)-B(1) 97.5(4)

________________________________________________________________ 

Symmetry transformations used to generate equivalent atoms: 

 



 Table S8.  Hydrogen bonds for A  [Å and °].

____________________________________________________________________________ 

D-H...A d(D-H) d(H...A) d(D...A) <(DHA)

____________________________________________________________________________ 

 C(6)-H(6)...O(1)#1 0.93 2.44 3.355(4) 167.9

 C(2)-H(2)...Cl(1)#2 0.93 2.98 3.874(3) 161.7

____________________________________________________________________________ 

Symmetry transformations used to generate equivalent atoms: 

#1 -x+2,y+1/2,-z+3/2    #2 -x+1,-y+2,-z+1      
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