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1. General Information 

All the materials and solvent were purchased from commercial suppliers and used 

without additional purification. Pd(OAc)2, PdBr2 was purchased from Laajoo (China), 

PdI2 and Pd(hfac)2 was purchased form Strem. (S)-BIONL and derivatives were 

purchased from Laajoo (China) and Daicel (China). NMR spectra were recorded on a 

Bruke Avance operating for 1H NMR at 400 MHz, 13C NMR at 100 MHz, 19F NMR at 

376 MHz using TMS as internal standard. The peaks were internally referenced to 

residual undeuterated chloroform in CDCl3 (δ H = 7.26 ppm, δ C = 77.16 ppm). The 

following abbreviations (or combinations thereof) were used to explain multiplicities: 

s = singlet, d = doublet, t = triplet, m = multiplet, brs = broad singlet. Mass spectroscopy 

data of the products were collected on an HRMS-TOF instrument The ee value was 

determined on Shimadzu HPLC using CHIRALPAK column with hexane and 2-

propanol as eluent, Wavelength = 254 nm. 
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2. Experiment Details and Characterization Data  

2.1 Preparation of Substrates.  

 

All the aliphatic amides were known compounds and prepared according to the literature procedures.1,2 
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2.2 Optimization of Reaction Conditions 

Table S1. Screening of Ligandsa 

 

entry Ligand yield %b ee %b 

1 L1 55 85 

2 L2 52 78 

3 L3 52 79 

4 L4 24 70 

5 L5 14 54 

6 L6 37 36 

7 L7 23 80 

8 L8 48 85 

aReaction conditions: 1a (0.10 mmol), 2a (2.0 equiv), PdBr2 (10 mol %), K2CO3 (2.5 equiv), Ligand (20 mol %), t-

BuOH (1.0 mL), 12 h, 105 oC, air atmosphere, unless noted otherwise. a 1H NMR yield using 1,3,5-

Trimethoxybenzene as internal standard. The ee value was determined by chiral HPLC. 
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Table S2. Screening of Pd catalystsa 

 

entry [Pd] yield %b ee %b 

1 PdI2 57 82 

2 PdBr2 55 85 

3 Pd(hfac)2 59 86 

4 Pd(TFA)2 55 83 

5 Pd(OAc)2 58 80 

6 Pd(dba)2  53  80 

aReaction conditions: 1a (0.10 mmol), 2a (2.0 equiv), [Pd] (10 mol %), K2CO3 (2.5 equiv), L1 (20 mol %), t-BuOH 

(1.0 mL), 12 h, 105 oC, air atmosphere, unless noted otherwise. b 1H NMR yield using 1,3,5-Trimethoxybenzene as 

internal standard. b The ee value was determined by chiral HPLC. 
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Table S3. Screening of solventsa  

 

entry 
t-BuOH : toluene 

(mL : mL) 
 yield (%)b Eeb 

1 0: 1.0 43 77 

2 0.1: 0.9 53 83 

3 0.2: 0.8 60 84 

4 0.3: 0.7 66 83 

5 0.4: 0.6 65 86 

6 0.5: 0.5 54 82 

7 0.6: 0.4 68 84 

8 0.7: 0.3 68 86 

9 0.8: 0.2 70 89 

10 0.9: 0.1 66 84 

11 1.0: 0 59 86 

aReaction conditions: 1a (0.10 mmol), 2a (2.0 equiv), Pd(hfac)2 (10 mol %), K2CO3 (2.5 equiv), L1 (20 mol%), t-

BuOH : toluene (1.0 mL), 12 h, 105 oC, air atmosphere, unless noted otherwise. b1H NMR yield using 1,3,5-

Trimethoxybenzene as internal standard. The ee value was determined by chiral HPLC. 
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Table S4. Screening of reaction atmospherea 

 

Entry Atmosphere  Yield (%)b Eeb 

1 air 70 89 

2 O2 70 89 

3 N2 71 (70)c 91 

aReaction conditions: 1a (0.10 mmol), 2a (2.0 equiv), Pd(hfac)2 (10 mol %), K2CO3 (2.5 equiv), L1 (20 mol %), t-

BuOH : toluene (0.8 mL : 0.2 mL), 12 h, 105 oC, unless noted otherwise. b1H NMR yield using 1,3,5-

Trimethoxybenzene as internal standard. The ee value was determined by chiral HPLC. cIsolated yield. 
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Table S5 Control experiments 
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2.3 General Procedure for the Enantioselective Methylene C(sp3)H Arylation. 

 

To a 50 mL Schlenk tube was added aliphatic amide 1a (0.10 mmol), p-acetyliodobenzene 2a (0.20 

mmol), L1 (6.4 mg, 20 mmol%), K2CO3 (34.5 mg, 0.250 mmol), Pd(hfac)2 (5.2 mg, 20 mol%) and t-

BuOH : toluene (0.8 mL : 0.2 mL). The vial stirred at 105 °C in oil bath for 12 h under N2 atmosphere. 

After cooling to room temperature, the mixture was diluted with ethyl acetate, filtrated through celite. 

After concentration, the resulting residue was purified by preparative TLC using hexane/EtOAc as the 

eluent to afford the desired product 3a. 

 

 

(S)-3-(4-acetylphenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 3a: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 1 : 1 to give 3a as pale yellow 

oil (22.6 mg, 70%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 6.8 min (major), 6.1 min (minor): 91% ee. 

3a is a known compound and the absolute stereochemistry was referred to literature report.[1] 

1H NMR (400 MHz, CDCl3) δ 8.45 (d, J = 4.8 Hz, 1H), 7.87 (d, J = 8.4 Hz, 2H), 7.69  7.64 (m, 2H), 

7.35 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.0 Hz, 1H), 7.16 (dd, J = 7.2, 4.8 Hz, 1H), 3.47 – 3.35 (m, 1H), 

2.58 – 2.45 (m, 2H), 2.25 (s, 3H), 1.67 (s, 3H), 1.60 (s, 1H), 1.33 (d, J = 6.8 Hz, 3H). 

HRMS (ESI) calcd for C20H23N2O2, (M+H)+ : 325.1910, found: 325.1911. 

 



S10 
 

 

(S)-3-(4-chlorophenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 3b: 

A purification by flash chromatography in dichloromethane : ethyl acetate = 4 : 1 to give 3b as brown oil 

(24.3 mg, 77%). The ee value was determined by HPLC analysis on a Chiralcel OD-H column 

(hexane/isopropanol = 90/10, flow = 1.0 mL/min) with tr = 6.8 min (major), 6.5 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.46 (ddd, J = 4.8, 2.0, 0.8 Hz, 1H), 7.67 (td, J = 7.6, 2.0 Hz, 1H), 7.57 

(s, 1H), 7.29 7.28 (m, 1H), 7.26 – 7.22 (m, 2H), 7.21 – 7.15 (m,3 H), 3.37 – 3.26 (m, 1H), 2.57 – 2.43 

(m, 2H), 1.68 (s, 3H), 1.62 (s, 3H), 1.30 (d, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.6, 164.5, 147.6, 144.8, 137.3, 131.9, 128.6, 128.5, 122.0, 119.6, 

56.6, 46.7, 36.6, 27.6, 27.4, 21.7. 

HRMS (ESI) calcd for C18H21ClN2OH, (M+H)+ : 317.1418, found: 317.1415. 

 

 

(S)-3-(4-bromophenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 3c: 

A purification by flash chromatography in dichloromethane : ethyl acetate = 8 : 1 to give 3c as pale 

yellow solid (25.2 mg, 70%). The ee value was determined by HPLC analysis on a Chiralcel OJ-H 

column (hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 4.6 min (major), 6.0 min (minor): 

94% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.46 (dt, J = 4.8, 2.0, 0.8 Hz, 1H), 7.67 (td, J = 7.6, 2.0 Hz, 1H), 7.58 

(s, 1H), 7.39 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.8 Hz, 1H), 7.17 (ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 7.14 (d, 
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J = 8.4 Hz, 2H), 3.39 – 3.21 (m, 1H), 2.54 – 2.40 (m, 2H), 1.67 (s, 3H), 1.62 (s, 3H), 1.29 (d, J = 6.8 

Hz, 3H). 

13C NMR (101 MHz, CDCl3) 170.5, 164.4, 147.6, 145.3, 137.2, 131.6, 128.9, 122.0, 120.0, 119.5, 56.6, 

46.6, 36.6, 27.6, 27.4, 21.6. 

HRMS (ESI) calcd for C18H21BrN2OH, (M+H)+ : 361.0911, found: 361.0910. 

 

 

(S)-N-(2-(pyridin-2-yl)propan-2-yl)-3-(4-(trifluoromethyl)phenyl)butanamide 3d: 

A purification by flash chromatography in dichloromethane : ethyl acetate = 8 : 1 to give 3d as white 

solid (19.3 mg, 55%). The ee value was determined by HPLC analysis on a Chiralcel OJ-H column 

(hexane/isopropanol = 90/10, flow = 1.0 mL/min) with tr = 4.6 min (major), 5.8 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.45 (ddd, J = 4.8, 1.6, 1.2 Hz, 1H), 7.67 (td, J = 8.0, 1.6 Hz, 1H), 7.63 

(s, 1H), 7.53 (d, J = 8.0 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 8.0 Hz, 1H), 7.17 (ddd, J = 7.2, 

4.8, 1.2 Hz, 1H), 3.47 – 3.35 (m, 1H), 2.57 – 2.45 (m, 2H), 1.68 (s, 3H), 1.61 (s, 3H), 1.34 (d, J = 6.8 Hz, 

3H). 

13C NMR (101 MHz, CDCl3) 170.2, 164.2, 150.3, 147.5, 137.1, 128.5 (q, 2JC-F = 32.2 Hz), 127.4, 125.3 

(q, 3JC-F = 3.8 Hz), 124.3 (q, 1JC-F = 271.9 Hz), 121.9, 119.4, 56.4, 46.3, 36.9, 27.4, 27.3, 21.4. 

19F NMR (376 MHz, CDCl3) δ -62.31. 

HRMS (ESI) calcd for C19H21F3N2OH, (M+H)+ : 351.1680, found: 351.1679. 

 

 

(S)-N-(2-(pyridin-2-yl)propan-2-yl)-3-(4-(trifluoromethoxy)phenyl)butanamide 3e: 
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A purification by flash chromatography in dichloromethane : ethyl acetate = 8 : 1 to give 3e as white 

flocculent (21.9 mg, 60%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 80/20, flow = 1.0 mL/min) with tr = 4.8 min (major), 4.6 min (minor): 91% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.45 (ddd, J = 4.8, 1.6, 0.8 Hz, 1H), 7.66 (td, J = 8.0, 1.6 Hz, 1H), 7.59 

(s, 1H), 7.31 – 7.26 (m, 3H), 7.16 (ddd, J = 7.2, 4.8, 1.2 Hz, 1H), 7.11 (d, J = 8.0 Hz, 2H), 3.42 – 3.30 

(m, 1H), 2.53 – 2.42 (m, 2H), 1.67 (s, 3H), 1.59 (s, 3H), 1.32 (d, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.5, 164.4, 147.6, 145.0, 137.2, 128.4, 121.9, 121.1, 119.5, 56.5, 

46.8, 36.6, 27.5, 27.4, 21.7. 

19F NMR (376 MHz, CDCl3) δ -57.94. 

HRMS (ESI) calcd for C19H21F3N2O2H, (M+H)+ : 367.1629, found: 367.1628. 

 

 

(S)-N-(2-(pyridin-2-yl)propan-2-yl)-3-(p-tolyl)butanamide 3f: 

A purification by flash chromatography in dichloromethane : ethyl acetate = 8 : 1 to give 3f as light 

yellow oil (24.2 mg, 82%). The ee value was determined by HPLC analysis on a Chiralcel OJ-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 4.4 min (major), 5.9 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.47 (ddd, J = 4.8, 2.0, 1.2 Hz, 1H), 7.65 (td, J = 8.0, 1.6 Hz, 1H), 7.46 

(s, 1H), 7.28 (dt, J = 8.0, 1.2 Hz, 1H), 7.18 – 7.14 (m, 3H), 7.10 (s, 1H), 7.09 (d, J = 8.0 Hz, 1H), 3.34 – 

3.24 (m, 1H), 2.52 (dd, J = 14.0, 7.2 Hz, 1H), 2.43 (dd, J = 14.0, 8.0 Hz, 1H), 2.30 (s, 3H), 1.68 (s, 3H), 

1.64 (s, 3H), 1.30 (d, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 171.1, 164.6, 147.7, 143.3, 137.1, 135.8, 129.2, 126.9, 121.8, 119.5, 

56.6, 46.9, 36.8, 27.6, 27.5, 21.8, 21.1. 

HRMS (ESI) m/z: calcd for C19H24N2OH, : 297.1962, found: 297.1961. 
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methyl (S)-4-(4-oxo-4-((2-(pyridin-2-yl)propan-2-yl)amino)butan-2-yl)benzoate 3g: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 3g as yellow oil 

(23.1 mg, 68%). The ee value was determined by HPLC analysis on a Chiralcel OJ-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 5.3 min (major), 6.8 min (minor): 90% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.45 (dt, J = 4.8, 1.6, 1.2 Hz, 1H), 7.95 (t, J = 1.6 Hz, 1H), 7.85 (dt, J = 

7.6, 1.2 Hz, 1H), 7.66 (td, J = 8.0, 2.0 Hz, 1H), 7.63 (s, 1H), 7.46 (dt, J = 7.6, 1.6 Hz, 1H), 7.34 (t, J = 

7.6 Hz, 1H), 7.30 – 7.26 (m, 1H), 7.16 (ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 3.90 (s, 3H), 3.48 – 3.34 (m, 

1H), 2.60 – 2.45 (m, 2H), 1.67 (s, 3H), 1.60 (s, 3H), 1.34 (d, J = 6.8 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.6, 167.4, 164.4, 147.6, 146.7, 137.2, 132.2, 130.4, 128.6, 128.0, 

127.7, 121.9, 119.5, 56.5, 52.2, 46.6, 37.0, 27.5, 27.4, 21.6. 

HRMS (ESI) calcd for C20H24N2O3H, (M+H)+ : 341.1861, found: 341.1860. 

 

 

(3S)-N-(1-iodo-2l1-diphosphaneyl)-3-(4-(3-(4-phenoxyphenoxy)propoxy)phenyl)butanamide 3h: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 3h as pale yellow 

solid (26.7 mg, 45%). The ee value was determined by HPLC analysis on a Chiralcel IB N-5 column 

(hexane/isopropanol = 85/15, flow = 1.0 mL/min) with tr = 14.8 min (major), 12.2 min (minor): 96% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.47 (ddd, J = 4.8, 1.6, 1.2 Hz, 1H), 7.65 (ddd, J = 8.0, 7.6, 1.6 Hz, 1H), 

7.48 (s, 1H), 7.32 – 7.26 (m, 3H), 7.20 – 7.12 (m, 3H), 7.07 – 7.01 (m, 1H), 7.00 – 6.91 (m, 4H), 6.91 – 



S14 
 

6.81 (m, 4H), 4.13 (td, J = 6.0, 1.2 Hz, 4H), 3.33 – 3.22 (m 1H), 2.50 (dd, J = 14.0, 7.2 Hz, 1H), 2.42 

(dd, J = 14.0, 8.0 Hz, 1H), 2.27 – 2.19 (m, 2H), 1.68 (s, 6H), 1.63 (s, 6H), 1.29 (d, J = 6.8 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 171.1, 164.6, 158.6, 157.4, 155.3, 150.2, 147.6, 138.6, 137.2, 129.7, 

128.0, 122.5, 121.9, 121.0, 119.6, 117.7, 115.6, 114.5, 65.0, 64.5, 56.5, 47.0, 36.4, 29.5, 27.6, 27.5, 21.9. 

HRMS (ESI) calcd for C33H36N2O4H, (M+H)+ : 525.2751, found: 525.2748. 

 

 

(S)-3-(4-nitrophenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 3i: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 3i as pale yellow 

solid (18.6 mg, 57%). The ee value was determined by HPLC analysis on a Chiralcel AS-H column 

(hexane/isopropanol = 95/5, flow = 1.0 mL/min) with tr = 21.5 min (major), 26.5 min (minor): 90% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.44 (d, J = 4.8 Hz, 1H), 8.13 (d, J = 8.8 Hz, 2H), 7.76 (s, 1H), 7.69 (td, 

J = 7.6, 1.6 Hz, 1H), 7.42 (d, J = 8.8 Hz, 2H), 7.31 (d, J = 8.0 Hz, 1H), 7.19 (ddd, J = 7.6, 4.6, 0.8 Hz, 

1H), 3.54 – 3.42 (m, 1H), 2.60 – 2.48 (m, 2H), 1.68 (s, 3H), 1.60 (s, 3H), 1.35 (d, J = 6.8 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 169.9, 164.3, 154.1, 147.5, 146.6, 137.4, 128.1, 123.8, 122.1, 119.6, 

56.5, 46.1, 37.1, 27.5, 27.4, 21.4. 

HRMS (ESI) calcd for C18H21N3OH, (M+H)+ : 328.1657, found: 328.1656. 

 

 

(S)-3-(3-chlorophenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 3j: 

A purification by flash chromatography in dichloromethane : ethyl acetate = 8 : 1 to give 3j as pale yellow 

oil (14.2 mg, 45%). The ee value was determined by HPLC analysis on a Chiralcel OJ-H column 

(hexane/isopropanol = 70/30, flow = 0.8 mL/min) with tr = 12.9 min (major), 11.3 min (minor): 92% ee. 
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The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.47 (ddd, J = 4.8, 1.6, 1.2 Hz, 1H), 7.68 (td, J = 7.6, 1.6 Hz, 1H), 7.60 

(s, 1H), 7.29 (dt, J = 8.0, 1.2 Hz, 1H), 7.25-7.24 (m, 1H), 7.22 – 7.12 (m, 4H), 3.36 – 3.26 (m, 1H), 2.53 

– 2.41 (m, 2H), 1.68 (s, 4H), 1.62 (s, 3H), 1.31 (d, J = 6.8 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.5, 164.4, 148.4, 147.6, 137.2, 134.3, 129.8, 127.3, 126.5, 125.5, 

121.9, 119.5, 56.6, 46.6, 37.0, 27.5, 27.5, 21.6. 

HRMS (ESI) calcd for C18H21ClN2OH, (M+H)+ : 317.1416, found: 317.1415. 

 

 

(S)-3-(3-methoxyphenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 3k: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 1 : 1 to give 3k as pale yellow 

oil (25.8 mg, 83%). The ee value was determined by HPLC analysis on a Chiralcel AS-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 4.1 min (major), 4.5 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.47 (d, J = 4.4 Hz, 1H), 7.66 (td, J = 7.6, 2.0 Hz, 1H), 7.50 (s, 1H), 7.27 

(d, J = 9.6 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 7.16 (t, J = 7.2, 5.2 Hz, 1H), 6.86 (d, J = 7.6 Hz, 1H), 6.81 

(t, J = 2.0 Hz, 1H), 6.72 (dd, J = 8.4, 2.8 Hz, 1H), 3.78 (s, 3H), 3.37 – 3.23 (m, 1H), 2.53 (dd, J = 14.0, 

7.2 Hz, 1H), 2.43 (dd, J = 14.0, 8.0 Hz, 1H), 1.68 (s, 3H), 1.62 (s, 3H), 1.31 (d, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.9, 164.5, 159.8, 148.1, 147.6, 137.1, 129.5, 121.9, 119.5, 119.4, 

112.9, 111.6, 56.6, 55.3, 46.8, 37.3, 27.6, 27.5, 21.7. 

HRMS (ESI) calcd for C19H24N2O2H, (M+H)+ : 313.1912, found: 313.1911. 
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(S)-3-(3-acetylphenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 3l: 

A purification by flash chromatography in dichloromethane : ethyl acetate = 8 : 1 to give 3l as pale yellow 

oil (26.5 mg, 82%). The ee value was determined by HPLC analysis on a Chiralcel OJ-H column 

(hexane/isopropanol = 70/30, flow = 0.8 mL/min) with tr = 7.3 min (major), 9.4 min (minor): 91% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.45 (ddd, J = 4.8, 1.6, 0.8 Hz, 1H), 7.86 (t, J = 1.6 Hz, 1H), 7.76 (dt, J 

= 7.6, 1.2 Hz, 1H), 7.69 (td, J = 7.6, 2.0 Hz, 1H), 7.48 (dt, J = 7.6, 1.6 Hz, 1H), 7.37 (t, J = 7.6 Hz, 1H), 

7.37 (t, J = 7.6 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.18 (ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 3.46 – 3.35 (m, 

1H), 2.58 (s, 3H), 2.56 – 2.48 m, 2H), 1.67 (s, 3H), 1.59 (s, 3H), 1.35 (d, J = 6.8 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 98.5, 170.5, 164.3, 147.5, 146.9, 137.3, 137.3, 132.3, 128.8, 126.8, 126.6, 

122.0, 119.5, 56.5, 46.5, 37.1, 27.5, 27.4, 26.9, 21.7. 

HRMS (ESI) calcd for C20H24N2O2H, (M+H)+ : 325.1910, found: 325.1911. 

 

 

(S)-3-(4-methoxy-3-nitrophenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 3m: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 3m as light 

yellow oil (19.3 mg, 54%). The ee value was determined by HPLC analysis on a Chiralcel OJ-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 12.5 min (major), 21.2 min (minor): 93% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.46 (dt, J = 4.8, 1.6 Hz, 1H), 7.76 (d, J = 2.4 Hz, 1H), 7.73 (s, 1H), 7.68 

(td, J = 7.6, 1.6 Hz, 1H), 7.45 (dd, J = 8.8, 2.4 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.18 (ddd, J = 7.6, 4.8, 

1.2 Hz, 1H), 6.99 (d, J = 8.8 Hz, 1H), 3.90 (s, 3H), 3.44 – 3.30 (m, 1H), 2.48 (d, J = 7.2 Hz, 2H), 1.68 

(s, 6H), 1.61 (s, 1H), 1.33 (d, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.2, 164.3, 151.6, 147.6, 139.5, 138.8, 137.2, 133.5, 123.9, 122.0, 

119.5, 113.6, 56.7, 56.5, 46.5, 36.0, 27.4, 21.6. 

HRMS (ESI) calcd for C19H23N3O4H, (M+H)+ : 358.1763, found: 358.1761. 
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(S)-N-(2-(pyridin-2-yl)propan-2-yl)-3-(1-tosyl-1H-indol-3-yl)butanamide 3n: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 3n as pale yellow 

oil (34.6 mg, 73%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 5.5 min (major), 6.9 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.42 (ddd, J = 4.8, 1.6, 0.8 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.76 (s, 

1H), 7.71 (dt, J = 8.4, 2.0 Hz, 2H), 7.67 (td, J = 7.6, 2.0 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.36 (s, 1H), 

7.33 – 7.26 (m, 2H), 7.22 (td, J = 7.6, 1.1 Hz, 1H), 7.18 – 7.12 (m, 3H), 3.61 – 3.50 (m, 1H), 2.71 (dd, J 

= 14.0, 6.0 Hz, 1H), 2.44 (dd, J = 14.0, 8.4 Hz, 1H), 2.30 (s, 1H), 1.69 (s, 3H), 1.62 (s, 3H), 1.38 (d, J = 

6.8 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.6, 164.4, 147.7, 144.8, 137.2, 135.6, 135.5, 130.2, 129.9, 127.9, 

126.8, 124.7, 123.1, 122.0, 121.9, 120.2, 119.5, 113.8, 56.6, 45.1, 28.1, 27.53, 27.46, 21.6, 20.4. 

HRMS (ESI) calcd for C23H38N2OSi, (M+H)+ : 476.2004, found: 476.2002. 

 

 

(S)-3-(1H-indol-5-yl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 3o: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 3o as dark brown 

oil (11.2 mg, 34%). The ee value was determined by HPLC analysis on a Chiralcel OD-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 5.2 min (major), 7.1 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 
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1H NMR (400 MHz, CDCl3) δ 8.40 (d, J = 4.8 Hz, 0H), 8.20 (s, 1H), 7.55 (dd, J = 8.0, 2.0 Hz, 1H), 7.52 

(s, 1H), 7.34 (s, 1H), 7.32 (d, J = 8.4 Hz, 1H), 7.20 – 7.15 (m, 2H), 7.14 – 7.08 (m, 2H), 6.49 (s, 1H), 

3.47 – 3.34 (m, 1H), 2.61 (dd, J = 14.0, 7.2 Hz, 1H), 2.50 (dd, J = 14.0, 7.8 Hz, 1H), 1.64 (s, 3H), 1.60 

(s, 3H), 1.38 (d, J = 6.8 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 171.5, 164.6, 147.6, 137.8, 137.1, 134.8, 128.2, 124.5, 121.8, 121.6, 

119.6, 118.6, 111.1, 102.6, 56.6, 47.5, 37.4, 27.7, 27.5, 22.4. 

HRMS (ESI) calcd for C20H23N3OH, (M+H)+ : 322.1915, found: 322.1914. 

 

 

(S)-N-(2-(pyridin-2-yl)propan-2-yl)-3-(quinolin-6-yl)butanamide 3p: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 3p as pale yellow 

oil (19.1 mg, 57%). The ee value was determined by HPLC analysis on a Chiralcel OJ-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 5.4 min (major), 10.1 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.84 (dd, J = 4.4, 1.6 Hz, 1H), 8.35 (ddd, J = 4.8, 1.6, 1.2 Hz, 1H), 8.08 

(ddd, J = 8.4, 1.6, 0.8 Hz, 1H), 8.05 –7.99 (m, 1H), 7.70 – 7.63 (m, 2H), 7.61 – 7.52 (m, 2H), 7.35 (dd, 

J = 8.4, 4.2 Hz, 1H), 7.20 (dt, J = 8.0, 1.2 Hz, 1H), 7.10 (ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 3.61 – 3.48 (m, 

1H), 2.67 – 2.52 (m, 2H), 1.65 (s, 3H), 1.56 (s, 3H), 1.42 (d, J = 6.8 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.6, 164.3, 149.9, 147.5, 147.4, 144.6, 137.1, 135.9, 129.6, 129.3, 

128.4, 125.3, 121.9, 121.2, 119.4, 56.5, 46.6, 37.1, 27.6, 27.3, 21.7. 

HRMS (ESI) calcd for C21H23N3OH, (M+H)+ : 334.1914, found: 334.1914. 
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(S)-3-(4-chlorophenyl)-N-(2-(pyridin-2-yl)propan-2-yl)hexanamide 4a: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 4a as white foam 

(24.7 mg, 72%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 85/15, flow = 1.0 mL/min) with tr = 6 min (major), 7.2 min (minor): 91% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.45 (ddd, J = 5.2, 1.6, 0.8 Hz, 1H), 7.65 (td, J = 7.6, 1.6 Hz, 1H), 7.44 

(s, 1H), 7.24 – 7.20 (m, 3H), 7.18 – 7.14 (m, 3H), 3.18 – 3.09 (m, 1H), 2.55 (dd, J = 14.0, 6.4 Hz, 1H), 

2.41 (dd, J = 14.0, 8.8 Hz, 1H), 1.80 – 1.65 (m, 1H), 1.64 (s, 3H), 1.62 – 1.57 (m, 1H), 1.56 (s, 3H), 1.23 

– 1.13 (m, 2H), 0.84 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.6, 164.4, 147.6, 143.2, 137.1, 131.8, 129.2, 128.5, 121.9, 119.5, 

56.5, 45.5, 42.2, 38.4, 27.6, 27.4, 20.6, 14.1. 

HRMS (ESI) calcd for C20H25ClN2OH, (M+H)+ : 345.1731, found: 345.1728. 

 

N
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(S)-3-(4-chlorophenyl)-5-cyclohexyl-N-(2-(pyridin-2-yl)propan-2-yl)pentanamide 4b: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 4b as white solid 

(26.8 mg, 65%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr =10.1 min (major), 9 min (minor): 94% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.44 (ddd, J = 4.8, 2.0, 1.2 Hz, 1H), 7.64 (td, J = 7.6, 1.6 Hz, 1H), 7.43 

(s, 1H), 7.24 – 7.19 (m, 3H), 7.18 – 7.12 (m, 3H), 3.11 – 3.01 (m, 1H), 2.54 (dd, J = 14.0, 6.4 Hz, 1H), 

2.39 (dd, J = 14.0, 8.8 Hz, 1H), 1.73 – 1.63 (m, 2H), 1.63 (s, 3H), 1.61 – 1.56 (m, 5H), 1.55 (s, 3H), 1.35 

– 0.99 (m, 5H), 0.99 – 0.89 (m, 1H), 0.85 – 0.68 (m, 2H). 

13C NMR (101 MHz, CDCl3) δ 170.6, 164.4, 147.6, 143.3, 137.2, 131.8, 129.2, 128.5, 121.9, 119.5, 

56.5, 45.6, 42.7, 37.7, 35.2, 33.5, 33.4, 33.2, 27.6, 27.4, 26.8, 26.5, 26.4. 

HRMS (ESI) calcd for C25H33ClN2OH, (M+H)+ : 413.2358, found: 413.2354. 
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(S)-3-(4-chlorophenyl)-5-phenyl-N-(2-(pyridin-2-yl)propan-2-yl)pentanamide 4c: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 4c as yellow 

solid (28.4 mg, 70%). The ee value was determined by HPLC analysis on a Chiralcel OD-H column 

(hexane/isopropanol = 90/10, flow = 1.0 mL/min) with tr = 10.9 min (major), 9.5 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.43 (ddd, J = 12.0, 4.8, 0.8 Hz, 1H), 7.65 (dd, J = 7.6, 2.0 Hz, 1H), 7.47 

(s, 1H), 7.28 (d, J = 2.0 Hz, 1H), 7.25 – 7.19 (m, 5H), 7.19 – 7.13 (m, 3H), 7.10 – 7.05 (m, 2H), 3.25 – 

3.13 (m, 1H), 2.58 (dd, J = 14.0, 6.8 Hz, 1H), 2.51 – 2.39 (m, 3H), 2.10 – 1.99 (m, 1H), 1.97 – 1.85 (m, 

1H), 1.63 (s, 3H), 1.55 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.3, 164.3, 147.6, 142.6, 142.0, 137.2, 132.1, 129.3, 128.7, 128.5, 

125.9, 121.9, 119.5, 56.5, 45.5, 42.1, 37.8, 33.7, 27.5, 27.4. 

HRMS (ESI) calcd for C25H27ClN2OH, (M+H)+ : 407.1885, found: 407.1885. 

 

 

(S)-3-(4-chlorophenyl)-5,5-diphenyl-N-(2-(pyridin-2-yl)propan-2-yl)pentanamide 4d 

A purification by flash chromatography in petroleum ether : acetone = 6 : 1 to give 4d as white flocculent 

(25.8 mg, 53%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 85/15, flow = 1.0 mL/min) with tr = 7.2 min (major), 6.0 min (minor): 96% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 
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1H NMR (400 MHz, CDCl3) δ 8.42 (ddd, J = 4.8, 1.6, 1.2 Hz, 1H), 7.64 (td, J = 7.6, 1.6 Hz, 1H), 7.38 

(s, 1H), 7.27 (dt, J = 6.8, 1.6 Hz, 2H), 7.26 – 7.20 (m, 4H), 7.19 (s, 1H), 7.18 – 7.10 (m, 7H), 7.06 (dt, J 

= 8.8, 1.6 Hz, 2H), 3.63 (dd, J = 11.2, 4.4 Hz, 1H), 3.09 – 3.00 (m, 1H), 2.63 – 2.52 (m, 2H), 2.44 (dd, J 

= 14.0, 8.8 Hz, 1H), 2.26 (ddd, J = 13.6, 10.8, 4.4 Hz, 1H), 1.63 (s, 3H), 1.54 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.1, 164.3, 147.6, 145.5, 143.1, 142.1, 137.1, 132.2, 129.5, 128.7, 

128.5, 128.4, 127.6, 126.5, 126.2, 121.9, 119.4, 56.5, 48.6, 45.9, 41.7, 40.3, 27.5, 27.3. 

HRMS (ESI) calcd for C32H33ClN2OH, (M+H)+ : 483.2204, found: 483.2198. 

 

 

(S)-3-(4-chlorophenyl)-N-(2-(pyridin-2-yl)propan-2-yl)-4-(p-tolyl)butanamide 4e: 

A purification by flash chromatography in dichloromethane : ethyl acetate = 10 : 1 to give 4e as white 

solid (22.3 mg, 55%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 90/10, flow = 1.0 mL/min) with tr = 9.6 min (major), 11.4 min (minor): 94% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.45 (ddd, J = 4.8, 2.0, 1.2 Hz, 1H), 7.65 (td, J = 7.6, 2.0 Hz, 1H), 7.49 

(s, 1H), 7.23 – 7.14 (m, 4H), 7.10 (dt, J = 8.4, 2.4 Hz, 2H), 7.00 (d, J = 7.6 Hz, 2H), 6.91 (dd, J = 8.0, 

1.6 Hz, 2H), 3.48 – 3.39 (m, 1H), 2.93 (dd, J = 13.6, 6.8 Hz, 1H), 2.84 (dd, J = 13.6, 8.0 Hz, 1H), 2.61 

(dd, J = 14.0, 6.0 Hz, 1H), 2.46 (dd, J = 14.0, 9.2 Hz, 1H), 2.27 (s, 3H), 1.62 (s, 3H), 1.55 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.4, 164.3, 147.5, 142.4, 137.3, 136.4, 135.7, 132.0, 129.3, 129.2, 

129.0, 128.4, 121.9, 119.5, 56.5, 44.1, 43.9, 42.3, 27.6, 27.3, 21.1. 

HRMS (ESI) calcd for C25H27ClN2OH, (M+H)+ : 407.1885, found: 407.1885. 

 

 



S22 
 

(S)-3,4-bis(4-chlorophenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 4f: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 8 : 1 to give 4f as white solid 

(20.8 mg, 49%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 90/10, flow = 1.0 mL/min) with tr = 13.9 min (major), 18.4 min (minor): 91% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.45 (ddd, J = 4.8, 1.6, 0.8 Hz, 1H), 7.65 (ddd, J = 8.0, 7.6, 1.6 Hz, 1H), 

7.57 (s, 1H), 7.23 (dt, J = 8.0, 1.2 Hz, 1H), 7.21 – 7.11 (m, 5H), 7.05 (dt, J = 8.8, 2.4 Hz, 2H), 6.92 (dt, 

J = 8.8, 2.4 Hz, 2H), 3.47 – 3.37 (m, 1H), 2.97 (dd, J = 13.6, 6.0 Hz, 1H), 2.81 (dd, J = 13.6, 8.8 Hz, 1H), 

2.60 (dd, J = 14.4, 6.8 Hz, 1H), 2.48 (dd, J = 14.4, 8.4 Hz, 1H), 1.64 (s, 3H), 1.56 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 170.1, 164.3, 147.6, 141.8, 138.0, 137.2, 132.2, 132.0, 130.7, 129.3, 

128.6, 128.4, 122.0, 119.5, 56.6, 44.0, 43.9, 41.9, 27.6, 27.4. 

HRMS (ESI) calcd for C24H24Cl2N2OH, (M+H)+ : 427.1343, found: 427.1338. 

 

 

 

(S)-3-(4-acetylphenyl)-N-(2-(pyridin-2-yl)propan-2-yl)pentanamide 4g: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 4g as pale yellow 

oil (28.3 mg, 84%). The ee value was determined by HPLC analysis on a Chiralcel AS-H column 

(hexane/isopropanol = 80/20, flow = 1.0 mL/min) with tr = 7.5 min (major), 9.5 min (minor): 91% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.44 (ddd, J = 4.8, 1.6, 1.2 Hz, 1H), 7.87 (dt, J = 8.4, 2.0 Hz, 2H), 7.65 

(ddd, J = 8.0, 7.6, 1.6 Hz, 1H), 7.62 (s, 1H), 7.32 (dt, J = 8.4, 2.0 Hz, 2H), 7.24 (dt, J = 8.0, 1.2 Hz, 1H), 

7.16 (ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 3.19 – 3.07 (m, 1H), 2.61 (dd, J = 14.0, 6.8 Hz, 1H), 2.56 (s, 3H), 

2.48 (dd, J = 14.0, 8.8 Hz, 1H), 1.82 – 1.74 (m, 1H), 1.71 – 1.63 (m, 1H), 1.63 (s, 3H), 1.53 (s, 3H), 0.80 

(t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 198.2, 170.6, 164.3, 150.4, 147.5, 137.2, 135.5, 128.7, 128.1, 121.9, 

119.5, 56.5, 44.9, 44.7, 29.0, 27.5, 27.3, 26.7, 12.1. 
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HRMS (ESI) calcd for C21H26N2OH, (M+H)+ : 339.2067, found: 339.2067. 

 

 

(S)-3-(4-acetylphenyl)-N-(2-(pyridin-2-yl)propan-2-yl)heptanamide 4h: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 4h as yellow 

solid (23.1 mg, 63%). The ee value was determined by HPLC analysis on a Chiralcel AS-H column 

(hexane/isopropanol = 80/20, flow = 1.0 mL/min) with tr = 6.5 min (major), 8.3 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.43 (ddd, J = 4.8, 1.6, 0.8 Hz, 1H), 7.86 (dt, J = 8.4, 2.0 Hz, 2H), 7.64 

(td, J = 7.6, 1.6 Hz, 1H), 7.57 (s, 1H), 7.31 (dt, J = 8.4, 2.0 Hz, 2H), 7.23 (dt, J = 8.0, 1.2 Hz, 1H), 7.15 

(ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 3.25 – 3.15 (m, 1H), 2.58 (dd, J = 14.0, 6.8 Hz, 1H), 2.55 (s, 3H), 2.46 

(dd, J = 14.0, 8.4 Hz, 1H), 1.77 – 1.63 (m, 2H), 1.62 (s, 3H), 1.52 (s, 3H), 1.37 – 1.25 (m, 2H), 1.20 – 

1.13 (m, 1H), 1.12 – 1.00 (m, 1H), 0.81 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 198.1, 170.5, 164.3, 150.7, 147.5, 137.3, 135.5, 128.7, 128.1, 122.0, 

119.6, 56.5, 45.2, 43.0, 35.7, 29.7, 27.5, 27.4, 26.7, 22.7, 14.0. 

HRMS (ESI) calcd for C23H30N2O2H, (M+H)+ : 367.2380, found: 367.2380. 
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(S)-3-(4-acetylphenyl)-6-phenyl-N-(2-(pyridin-2-yl)propan-2-yl)hexanamide 4i: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 4i as pale yellow 

flocculent (23.1 mg, 54%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 20 min (major), 17.2 min (minor): 91% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 
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1H NMR (400 MHz, CDCl3) δ 8.43 (ddd, J = 4.8, 1.6, 1.2 Hz, 1H), 7.86 (dt, J = 8.4, 2.0 Hz, 2H), 7.64 

(td, J = 7.6, 1.6 Hz, 1H), 7.57 (s, 1H), 7.30 (dt, J = 8.4, 2.0 Hz, 2H), 7.26 – 7.18 (m, 3H), 7.18 – 7.10 (m, 

2H), 7.09 – 7.05 (m, 2H), 3.31 – 3.21 (m, 1H), 2.64 – 2.56 (m, 2H), 2.55 (s, 3H), 2.54 – 2.43 (m, 2H), 

1.83 – 1.69 (m, 2H), 1.62 (s, 3H), 1.53 (s, 3H), 1.52 – 1.32 (m, 2H). 

13C NMR (101 MHz, CDCl3) δ 198.1, 170.3, 164.4, 150.4, 147.6, 142.3, 137.2, 135.5, 128.7, 128.5, 

128.4, 128.1, 125.8, 121.9, 119.5, 56.5, 45.2, 42.9, 35.8, 35.4, 29.2, 27.5, 27.4, 26.7. 

HRMS (ESI) calcd for C28H32N2O2H, (M+H)+ : 429.2538, found: 429.2537. 

 

 

(S)-3-(4-acetylphenyl)-4-(4-methoxyphenyl)-N-(2-(pyridin-2-yl)propan-2-yl)butanamide 4j: 

A purification by flash chromatography in dichloromethane : ethyl acetate = 6 : 1 to give 4j as yellow 

solid (20.2 mg, 47%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 80/20, flow = 1.0 mL/min) with tr = 10.7 min (major), 9.9 min (minor): 92% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.44 (ddd, J = 4.8, 1.6, 1.2 Hz, 1H), 7.82 (d, J = 8.4 Hz, 2H), 7.63 (td, J 

= 7.6, 1.6 Hz, 1H), 7.59 (s, 1H), 7.25 – 7.20 (m, 3H), 7.15 (ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 6.93 (dt, J = 

8.4, 2.4 Hz, 1H), 6.72 (dt, J = 8.8, 2.4 Hz, 1H), 3.74 (s, 3H), 3.57 – 3.45 (m, 1H), 2.96 (dd, J = 13.6, 6.4 

Hz, 1H), 2.86 (dd, J = 13.6, 8.4 Hz, 1H), 2.65 (dd, J = 14.0, 6.4 Hz, 1H), 2.57 –2.49 (dd, J = 14.4, 8.0 

Hz, 1H), 2.53 (s, 3H), 1.62 (s, 3H), 1.53 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ δ 198.1, 170.2, 164.4, 158.1, 149.8, 147.5, 137.2, 135.5, 131.4, 130.3, 

128.5, 128.2, 122.0, 119.5, 113.7, 56.5, 55.3, 44.9, 43.6, 41.7, 27.5, 27.4, 26.7. 

HRMS (ESI) calcd for C27H30N2O3H, (M+H)+ : 431.2332, found: 431.2329. 
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(R)-3-(4-acetylphenyl)-3-phenyl-N-(2-(pyridin-2-yl)propan-2-yl)propanamide 4k: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 2 : 1 to give 4k as pale yellow 

oil (27.0 mg, 70%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 7.6 min (major), 8.8 min (minor): 90% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.44 (d, J = 4.9 Hz, 1H), 7.86 (d, J = 8.0 Hz, 2H), 7.70 (s, 1H), 7.64 (td, 

J = 7.6, 1.6 Hz, 1H), 7.37 (d, J = 8.0 Hz, 2H), 7.26 (s, 2H), 7.22 – 7.13 (m, 5H), 4.67 (d, J = 7.8 Hz, 1H), 

3.00 (d, J = 7.6 Hz, 2H), 2.54 (s, 3H), 1.56 (s, 3H), 1.54 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 198.0, 169.7, 164.2, 149.7, 147.5, 143.1, 137.2, 135.4, 128.8, 128.7, 

128.3, 128.0, 126.8, 122.0, 119.5, 56.6, 47.5, 43.8, 27.4, 26.7. 

HRMS (ESI) calcd for C25H26N2O2H, (M+H)+ : 387.2067, found: 387.2067. 

 

 

(S)-3-(4-acetylphenyl)-6-((tert-butyldimethylsilyl)oxy)-N-(2-(pyridin-2-yl)propan-2-

yl)hexanamide 4l: 

A purification by flash chromatography in petroleum ether : ethyl acetate = 1 : 1 to give 4l as yellow oil 

(40.0 mg, 83%). The ee value was determined by HPLC analysis on a Chiralcel AD-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min) with tr = 4.2 min (major), 3.9 min (minor): 89% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 8.42 (ddd, J = 5.2, 2.0 1.2 Hz, 1H), 7.85 (dt, J = 8.4, 2.0 Hz, 2H), 7.63 

(td, J = 7.6, 1.6 Hz, 1H), 7.59 (s, 1H), 7.31 (dt, J = 8.4, 2.0 Hz, 2H), 7.22 (dt, J = 8.0, 1.2 Hz, 1H), 7.14 

(ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 3.53 (t, J = 6.4 Hz, 2H), 3.26 – 3.16 (m, 1H), 2.59 (dd, J = 14.0, 6.4 Hz, 
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1H), 2.54 (s, 3H), 2.47 (dd, J = 14.0, 8.8 Hz, 1H), 1.83 – 1.74 (m, 1H), 1.73 – 1.64 (m, 1H), 1.61 (s, 3H), 

1.52 (s, 3H), 1.49 – 1.39 (m, 1H), 1.33 – 1.25 (m, 1H), 0.84 (s, 9H), -0.02 (s, 3H), -0.03 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 198.2, 170.4, 164.3, 150.4, 147.5, 137.2, 135.5, 128.7, 128.1, 121.9, 

119.5, 63.0, 56.5, 45.3, 42.9, 32.3, 30.8, 27.5, 27.3, 26.7, 26.1, 18.4, -5.2. 

HRMS (ESI) calcd for C28H42N2O3SiH, (M+H)+ : 483.3039, found: 483.3037. 



S27 
 

2.4 Cleavage of Directing Group 

 

To a 25 mL flask was added aliphatic amide 3a (0.10 mmol) and MeOH (5.0 mL) and HCl (12 M) (1.0 

mL). The reaction was stirred in 150 °C for 60 h. The reaction mixture was alkalize to pH 12 with aq. 

NaOH (3 M), and extracted with EtOAc (10 mL x 3). The organic layers were combined，washed with 

brine，dried over anhydrous Na2SO4, Purification by flash chromatography gave compound 5a as a white 

solid (16.2 mg, 65% yield, 90% ee). 

 

 

methyl (S)-3-(4-acetylphenyl)butanoate 5a: 

A purification by flash chromatography in petroleum ether : ethyl acetate= 2 : 1 to give 5a as white solid 

(16.2 mg, 65%). The ee value was determined by HPLC analysis on a Chiralcel OJ-H column 

(hexane/isopropanol = 70/30, flow = 1.0 mL/min, 254 nm) with tr = 10.5 min (minor), 9.4 min (major): 

90% ee. 

The absolute stereochemistry was assigned by analogy to compound 3a. 

1H NMR (400 MHz, CDCl3) δ 7.90 (d, J = 7.6 Hz, 2H), 7.31 (d, J = 7.6 Hz, 2H), 3.61 (d, J = 1.6 Hz, 

3H), 3.40 – 3.29 (m, 1H), 2.69 – 2.54 (m, 5H), 1.60 (s, 1H), 1.31 (d, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 197.9, 172.6, 151.4, 135.7, 128.9, 127.1, 53.6, 51.8, 42.3, 36.6, 26.7, 

21.8. 

HRMS (ESI) calcd for C13H16O3, (M+H)+ : 221.1170, found: 221.1170. 
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4. NMR Spectra 

3a, 1H NMR, 400 MHz, CDCl3 
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3b, 1H NMR, 400 MHz, CDCl3 
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3b,13C NMR, 101 MHz, CDCl3 
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3c, 1H NMR, 400 MHz, CDCl3 
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3c,13C NMR, 101 MHz, CDCl3 
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3d, 1H NMR, 400 MHz, CDCl3 
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3d,13C NMR, 101 MHz, CDCl3 
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3d,19F NMR, 400 MHz, CDCl3 
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3e, 1H NMR, 400 MHz, CDCl3 
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3e,13C NMR, 101 MHz, CDCl3 
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3e,19F NMR, 400 MHz, CDCl3 
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3f, 1H NMR, 400 MHz, CDCl3 
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3f, 13C NMR, 400 MHz, CDCl3 
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3g, 1H NMR, 400 MHz, CDCl3 
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3g,13C NMR, 101 MHz, CDCl3 
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3h, 1H NMR, 400 MHz, CDCl3 
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3h,13C NMR, 101 MHz, CDCl3 
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3i, 1H NMR, 400 MHz, CDCl3 
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3i,13C NMR, 101 MHz, CDCl3 
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3j, 1H NMR, 400 MHz, CDCl3 
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3j,13C NMR, 101 MHz, CDCl3 
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3k, 1H NMR, 400 MHz, CDCl3 
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3k,13C NMR, 101 MHz, CDCl3 

 



S52 
 

3l, 1H NMR, 400 MHz, CDCl3 

 



S53 
 

3l,13C NMR, 101 MHz, CDCl3 
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3m, 1H NMR, 400 MHz, CDCl3 
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3m,13C NMR, 101 MHz, CDCl3 
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3n, 1H NMR, 400 MHz, CDCl3 
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3n,13C NMR, 101 MHz, CDCl3 
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3o, 1H NMR, 400 MHz, CDCl3 
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3o,13C NMR, 101 MHz, CDCl3 
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3p, 1H NMR, 400 MHz, CDCl3 
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3p,13C NMR, 101 MHz, CDCl3 
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4a, 1H NMR, 400 MHz, CDCl3 
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4a,13C NMR, 101 MHz, CDCl3 
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4b, 1H NMR, 400 MHz, CDCl3 
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4b,13C NMR, 101 MHz, CDCl3 
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4c, 1H NMR, 400 MHz, CDCl3 
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4c,13C NMR, 101 MHz, CDCl3 
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4d, 1H NMR, 400 MHz, CDCl3 
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4d,13C NMR, 101 MHz, CDCl3 
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4e, 1H NMR, 400 MHz, CDCl3 
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4e,13C NMR, 101 MHz, CDCl3 
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4f, 1H NMR, 400 MHz, CDCl3 
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4f,13C NMR, 101 MHz, CDCl3 
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4g, 1H NMR, 400 MHz, CDCl3 
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4g,13C NMR, 101 MHz, CDCl3 
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4h, 1H NMR, 400 MHz, CDCl3 

 



S77 
 

4h,13C NMR, 101 MHz, CDCl3 

 



S78 
 

4i, 1H NMR, 400 MHz, CDCl3 
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4i,13C NMR, 101 MHz, CDCl3 
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4j, 1H NMR, 400 MHz, CDCl3 
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4j,13C NMR, 101 MHz, CDCl3 
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4k, 1H NMR, 400 MHz, CDCl3 
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4k,13C NMR, 101 MHz, CDCl3 
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4l, 1H NMR, 400 MHz, CDCl3 
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4l,13C NMR, 101 MHz, CDCl3 
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5a, 1H NMR, 400 MHz, CDCl3 
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5a,13C NMR, 101 MHz, CDCl3 
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5. HPLC Charts 

3a: OJ-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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3b: OD-H, Hexane/iPrOH=90/10, rate=1.0 mL/min, 254 nm 
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3c: OJ-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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3d: OJ-H, Hexane/iPrOH=90/10, rate=1.0 mL/min, 254 nm 
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3e: AD-H, Hexane/iPrOH=80/20, rate=0.8 mL/min, 254 nm 
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3f: AD-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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3g: OJ-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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3h: IB N-5, Hexane/iPrOH=85/15, rate=1.0 mL/min, 254 nm 
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3i: AS-H, Hexane/iPrOH=95/5, rate=1.0 mL/min, 254 nm 
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3j: OJ-H, Hexane/iPrOH=70/30, rate=0.8 mL/min, 254 nm 
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3k: AS-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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3l: OJ-H, Hexane/iPrOH=70/30, rate=0.8 mL/min, 254 nm 
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3m: OJ-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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3n: AD-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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3o: OD-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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3p: OJ-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 

 



S104 
 

4a: AD-H, Hexane/iPrOH=85/15, rate=1.0 mL/min, 254 nm 
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4b: AD-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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4c: OD-H, Hexane/iPrOH=90/10, rate=1.0 mL/min, 254 nm 
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4d: AD-H, Hexane/iPrOH=85/15, rate=1.0 mL/min, 254 nm 
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4e: AD-H, Hexane/iPrOH=90/10, rate=1.0 mL/min, 254 nm 

 



S109 
 

4f: AD-H, Hexane/iPrOH=90/10, rate=1.0 mL/min, 254 nm 
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4g: AS-H, Hexane/iPrOH=80/20, rate=1.0 mL/min, 254 nm 
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4h: AS-H, Hexane/iPrOH=80/20, rate=1.0 mL/min, 254 nm 
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4i: AD-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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4j: AD-H, Hexane/iPrOH=80/20, rate=1.0 mL/min, 254 nm 
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4k: AD-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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4l: AD-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 
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5a: OJ-H, Hexane/iPrOH=70/30, rate=1.0 mL/min, 254 nm 

 


