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I. General Remarks 

1H NMR and 13C NMR spectra were recorded on a Bruker AV-400 or 500 MHz spectrometer. 

Chemical shifts (δ) are given in relative to tetramethylsilane (δ 0.00 ppm) in CDCl3. Coupling 

constants, J, were reported in hertz unit (Hz). High resolution mass spectra (HRMS) were obtained 

on a Q-STAR Elite ESI-LC-MS/MS Spectrometer. Chemical names were generated using 

Cambridge Soft. ChemDraw Ultra 16.0. Optical rotations were measured on a Perkin Elmer 341 

polarimeter. Enantiomeric ratios were determined by chiral HPLC using a chiralpak AD-H 

(Amylose tris (3,5-dimethylphenylcarbamate)coated on 5μm silica-gel ), chiralpak AS-H (Amylose tris-

[(S)--methylbenzylcarbamate] coated on 5μm silica-gel) or chiralcel OD-H column (Cellulose tris 

(3,5-dimethylphenylcarbamate) coated on 5μm silica-gel) with hexane and i-PrOH as solvents. 

Commercially obtained reagents were used without further purification. 

 

II. Synthesis of Substrates 

 

 

A mixture of 1-(2-aminophenyl)-2-methylpropan-1-one S-1 (5.0 mmol, 815 mg, 1.0 equiv) and 

K2CO3 (6.0 mmol, 0.83 g,) in CH3CN (10 mL) was stirred at room temperature, then benzyl bromide 

S-2 (5.0 mmol, 850 mg 1.0 equiv) was added by syringes. The reaction mixture was stirred for 8 h 

at room temperature. After the reaction was complete, water (20 mL) was added into the reaction 

mixture. The mixture was then extracted with ethyl acetate (50 mL × 3) and further washed with 

brine and water. The organic layer was combined, dried over Na2SO4, filtered, and concentrated in 

vacuo. The residue was directly used for the next step. 

The above crude product (3 mmol, 1.0 equiv), propiolic acid (3.3 mmol, 1.1 equiv)  and DCC 

(3.3. equiv) in DCM (15 mL) were stirred at room temperature for 12 hours. The mixture was 

filtrated and then removed solvent under the vacuum, the residue was purified by flash 

chromatography (ethyl acetate/petroleum ether = 1/5) to afford propiolamides 1a as a white solid 

(580 mg, 38% yield in two steps).  
1H NMR (400 MHz, CDCl3, two rotamers) δ 7.72-7.63 (m, 1H), 7.43 (t, J = 7.6 Hz, 1H), 7.37-7.28 (m, 

2H), 7.28-7.24 (m, 2H), 7.23-7.14 (m, 2H), 6.79&6.64 (2d, J = 8.0 Hz, 1H), 5.64 (d, J = 14.8 Hz, 1H), 

4.10 (d, J = 14.4 Hz, 1H), 3.40-3.28 (m, 1H), 3.26&2.76 (2s, 1H), 1.17 (d, J = 7.0 Hz, 6H); 13C NMR 

(100 MHz, CDCl3, two rotamers) δ 206.8, 206.1, 153.8, 152.9, 138.7, 137.4, 137.3, 136.6, 136.3, 136.2, 

132.2, 131.7, 131.6, 130.2, 129.4, 129.2, 129.0, 129.0, 128.8, 128.6, 128.5, 128.3, 128.1, 127.8, 80.0, 

76.5, 56.9, 52.8, 38.8, 38.6, 18.9, 18.8. 
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HRMS (ESI) calcd. for C20H20NO2
+ (M+H)+ 306.1489, found 306.1483. 

 

The propiolamides 1b~1l and 4a~4b were prepared according to similar procedure of 1a. 

 

N-(2-isobutyrylphenyl)-N-(4-methoxybenzyl)propiolamide (1b) 

 

670.8 mg, 40%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.69-7.27 (m, 3H), 7.18-7.06 

(m, 2H), 6.86 -6.59 (m, 3H), 5.59 (d, J = 14.4 Hz, 1H), 4.03 (d, J = 14.4 Hz, 1H), 3.79&3.77 (d, J = 9.2 

Hz, 3H), 3.37 -3.28 (m, 1H), 3.26&2.75 (s, 1H), 1.17 (d, J = 6.8 Hz, 6H); 13C NMR (100 MHz, CDCl3, 

two rotamers) δ 206.3, 206.2, 159.4, 158.8, 152.8, 138.6, 137.5, 137.3, 136.8, 132.3, 131.6, 131.5, 130.8, 

130.4, 130.1, 129.1, 128.9, 128.7, 128.4, 128.3, 128.2, 113.9, 113.8, 79.9, 79.8, 56.3, 55.3, 55.2, 52.1, 

38.9, 38.7, 18.9, 18.9, 18.7. HRMS (ESI) calcd. for C21H22NO3
+ (M+H)+ 336.1594, found 336.1593. 

 

N-benzyl-N-(5-fluoro-2-isobutyrylphenyl)propiolamide (1c) 

 

678.3 mg, 42%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.76-7.66 (m, 1H), 7.36-7.30 

(m, 1H), 7.30-7.23 m, 3H), 7.20-7.01 (m, 2H), 6.58-6.35 (2m, 1H), 5.63 (d, J = 14.4 Hz, 1H), 4.09 (d, J 

= 14.8 Hz, 1H), 3.38-3.28 (m, 1H), 3.27&2.80 (2s, 1H), 1.20-1.12 (m, 6H); 13C NMR (100 MHz, CDCl3, 

two rotamers) δ 205.2, 204.5, 163.4 (d, J = 253.0 Hz), 153.7, 152.6, 141.3, 141.2, 135.9, 133.4, 131.4 (d, 

J = 9.0 Hz), 130.8, 130.7, 129.3, 128.8, 128.6, 128.5, 128.3, 128.0, 119.7 (d, J = 22.0 Hz), 118.1, 117.9, 

116.1 (d, J =21.0 Hz), 115.4, 115.1, 80.3, 80.2, 76.2, 75.9, 56.7, 52.7, 38.6, 38.5, 18.88, 18.85.  HRMS 

(ESI) calcd. for C20H18FNO2
+ (M+H)+ 324.1394, found 324.1391. 

 

N-benzyl-N-(5-chloro-2-isobutyrylphenyl)propiolamide (1d) 

 

762.9 mg, 45%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.68-7.58 (m, 1H), 7.45-7.30 

(m, 2H), 7.29 -7.19 (m, 3H), 7.20-7.15 (m, 1H), 6.80&6.63 (2d, J = 2.2 Hz, 1H), 5.58 (d, J = 14.4 Hz, 

1H), 4.10 (d, J = 14.4 Hz, 1H), 3.36-3.20 (m, 1H), 3.27&2.81 (2s, 1H), 1.20-1.09 (m, 6H);  13C NMR 

(100 MHz, CDCl3, two rotamers) δ 205.5, 204.8, 153.7, 152.6, 140.1, 138.8, 137.3, 137.2, 135.8, 135.7, 

135.5, 134.9, 132.3, 130.6, 130.3, 129.8, 129.3, 129.2, 128.8, 128.64, 128.58, 128.5, 128.3, 128.0, 80.4, 

80.3, 76.3, 75.9, 56.7, 52.7, 38.7, 38.6, 18.8, 18.7. HRMS (ESI) calcd. for C20H18ClNO2
+ (M+H)+ 

340.1099, found 340.1099. 
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N-benzyl-N-(5-bromo-2-isobutyrylphenyl)propiolamide (1e) 

 

766.2 mg, 40%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.64-7.50 (m, 2H), 7.32-7.37 

(m, 1H), 7.35-7.25 (m, 3H), 7.24-7.13 (m, 1H), 6.99&6.81 (2d, 1.9 Hz, 1H), 5.60 (d, J = 14.8 Hz, 1H), 

4.13 (d, J = 14.4 Hz, 1H), 3.36-3.22 (m, 1H), 3.30&2.84 (2s, 1H), 1.20-1.15 (m, 6H); 13C NMR (100 

MHz, CDCl3, two rotamers) δ 205.7, 205.0, 153.7, 152.6, 140.0, 138.7, 136.0, 135.74, 135.69, 135.4, 

135.2, 133.5, 132.1, 131.4, 130.4, 129.9, 129.4, 128.8, 128.7, 128.6, 128.3, 128.1, 125.3, 125.2, 80.4, 

76.3, 75.9, 56.8, 52.8, 38.7, 38.6, 18.8, 18.7. HRMS (ESI) calcd. for C20H18BrNO2
+ (M+H)+ 384.0594, 

found 384.0590. 

 

N-benzyl-N-(2-isobutyryl-5-methylphenyl)propiolamide (1f) 

 

718.1 mg, 45%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.60 (t, J = 8.7 Hz, 1H), 7.34-

7.26 (m, 2H), 7.25-7.13 (m, 4H), 6.61&6.44 (2d, J = 1.6 Hz, 1H), 5.60 (d, J = 14.4 Hz, 1H), 4.11 (d, J = 

14.8 Hz, 1H), 3.40-3.29 (m, 1H), 3.23&2.74 (2s, 1H), 2.24&2.16 (2s, 3H), 1.19-1.12 (m, 6H); 13C NMR 

(100 MHz, CDCl3, two rotamers) δ 205.4, 152.9, 142.6, 139.1, 136.43, 136.38, 133.9, 132.8, 131.1, 129.5, 

129.4, 129.1, 128.9, 128.7, 128.5, 128.4, 128.0, 127.7, 79.8, 79.6, 76.6, 76.3, 52.8, 38.35, 38.26, 21.2, 

21.1, 19.0, 18.9. HRMS (ESI) calcd. for C21H22NO2
+ (M+H)+ 320.1645, found 320.1642. 

 

N-benzyl-N-(2-isobutyryl-5-methoxyphenyl)propiolamide (1g) 

 

804.4 mg, 48%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.78-7.72(m, 1H), 7.39-7.18 

(m, 5H), 6.94&6.86 (2m, 1H), 6.27&6.11 (2d, J = 2.8 Hz, 1H), 5.71 (d, J = 14.4 Hz, 1H), 4.08 (d, J = 

14.8 Hz, 1H), 3.64&3.56 (2s, 3H), 3.45-3.35 (m, 1H), 3.27&2.75 (2s, 1H), 1.22-1.14 (m, 6H); 13C NMR 

(100 MHz, CDCl3, two rotamers) δ 204.7, 203.9, 162.0, 161.8, 153.7, 152.7, 141.3, 136.5, 131.3, 131.0, 

129.5, 128.8, 128.63, 128.60, 128.5, 128.0, 127.7, 117.6, 115.9, 114.3, 113.8, 79.8, 79.4, 76.5, 76.3, 56.7, 

55.5, 55.3, 52.5, 37.8, 37.7, 19.2, 19.1, 19.0. HRMS (ESI) calcd. for C21H22NO3
+ (M+H)+ 336.1594, 

found 336.1593. 

 

N-benzyl-N-(2-isobutyryl-4-methoxyphenyl)propiolamide (1h) 
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737.2 mg, 44%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.33-7.24 (m, 3H), 7.24-7.16 

(m, 2H), 7.13 (m, 1H), 6.78 (m, 1H), 6.68&6.54 (2d, J = 8.8 Hz, 1H), 5.62 (d, J = 14.4 Hz, 1H), 4.05 (d, 

J = 14.4 Hz, 1H), 3.83&3.78 (2s, 3H), 3.34-3.26 (m, 1H), 3.25&2.79 (s, 1H), 1.17 (m, 6H); 13C NMR 

(150 MHz, CDCl3, two rotamers) δ 206.1, 159.4, 153.3, 138.5, 136.3, 133.2, 131.2, 129.5, 128.7, 128.6, 

128.5, 127.7, 115.8, 114.9, 80.0, 76.6, 55.6, 52.8, 38.9, 18.9, 18.7. HRMS (ESI) calcd. for C21H22NO3
+ 

(M+H)+ 336.1594, found 336.1591. 

 

N-benzyl-N-(4-fluoro-2-isobutyrylphenyl)propiolamide (1i) 

 

694.6 mg, 43%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.39-7.29 (m, 2H), 7.26 (m, 

3H), 7.17 (m, 1H), 7.01&6.95 (2m, 1H), 6.74&6.58 (2m, 1H), 5.64 (d, J = 14.4 Hz, 1H), 4.05 (d, J = 

14.4 Hz, 1H), 3.33-3.21 (m, 1H), 2.28&2.81 (s, 1H), 1.18 (d, J = 6.8 Hz, 6H); 13C NMR (100 MHz, 

CDCl3, two rotamers) δ 205.6, 204.9,  162.8, 162.0 (d, J = 250.0 Hz), 160.3, 153.9, 153.0, 139.2, 139.2, 

138.5, 136.0, 135.9, 134.6, 134.6, 134.1 (d, J = 0.8 Hz), 133.1, 132.2, 132.1, 129.5, 128.7, 128.7, 128.6, 

128.2, 127.9, 118.5, 118.33 (d, J = 2.2 Hz), 118.3, 116.2 (d, J = 2.4 Hz), 115.9, 115.7, 80.3, 80.3, 76.3, 

76.0, 56.9, 52.7, 38.9, 38.7, 18.8, 18.7, 18.6. HRMS (ESI) calcd. for C20H18FNO2
+ (M+H)+ 324.1394, 

found 324.1391. 

 

N-(2-benzoylphenyl)-N-benzylpropiolamide (1j) 

 

847.8 mg, 50%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.81 (t, J = 8.3 Hz, 2H), 7.60 

(t, J = 7.6 Hz, 1H), 7.49-7.37 (m, 5H), 7.33-7.29 (m, 1H), 7.24-7.15 (m, 4H), 6.97-6.78 (m, 1H), 5.47 (d, 

J = 14.4 Hz, 1H), 4.18 (d, J = 14.4 Hz, 1H), 3.12&2.83 (2s, 1H);  13C NMR (100 MHz, CDCl3, two 

rotamers) δ 195.3, 153.0, 139.1, 137.9, 137.8, 137.1, 136.7, 136.3, 136.1, 133.6, 133.3, 131.7, 131.2, 

131.1, 130.4, 130.3, 130.2, 130.0, 129.3, 129.2, 128.7, 128.5, 128.46, 128.41, 128.2, 128.0, 127.8, 127.5, 

80.04, 80.01, 56.7, 52.7. 

HRMS (ESI) calcd. for C23H18NO2
+ (M+H)+ 340.1332, found 340.1331. 

 

N-(2-acetylphenyl)-N-benzylpropiolamide (1k) 
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477.2 mg, 42%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.72&7.65 (2m, 1H), 7.46-

7.30 (m, 2H), 7.21 (m, 3H), 7.13 (m, 2H), 6.83&6.68 (2d, J = 7.6 Hz, 1H), 5.41 (d, J = 14.4 Hz, 1H), 

4.20 (d, J = 14.4 Hz, 1H), 3.29&2.76 (2s, 1H), 2.46&2.44 (2s, 3H); 13C NMR (100 MHz, CDCl3, two 

rotamers) δ 199.6, 199.0, 176.0, 169.8, 161.6, 154.0, 153.0, 138.6, 137.2, 137.0, 136.4, 136.1, 136.0, 

132.4, 132.2, 131.5, 129.9, 129.5, 129.4, 129.3, 129.1, 128.7, 128.6, 128.5, 128.3, 128.1, 127.8, 101.4, 

83.1, 80.4, 79.9, 78.0, 77.6, 77.5, 77.3, 77.2, 77.0, 76.9, 76.3, 76.2, 59.3, 56.6, 52.7, 33.9, 33.3, 29.7, 

29.2, 28.9, 25.0, 24.8, 24.2. HRMS (ESI) calcd. for C18H16NO2
+ (M+H)+ 278.1176, found 278.1174. 

 

N-benzyl-N-(2-(cyclopentanecarbonyl)phenyl)propiolamide (1l) 

 

662.3 mg, 40%, white solid. 1H NMR (400 MHz, CDCl3, two rotamers) δ 7.73&7.68 (2m, 1H), 7.45-

7.40 (m, 1H), 7.36 -7.27 (m, 2H), 7.26-7.21 (m, 3H), 7.20-7.15 (m, 1H), 6.79&6.63 (2m, 1H), 5.60 (d, J 

= 14.4 Hz, 1H), 4.11 (d, J = 14.4 Hz, 1H), 3.60-3.42 (m, 1H), 3.25&2.75 (2s, 1H), 1.94-1.82 (m, 4H), 

1.73-1.53 (m, 4H); 13C NMR (100 MHz, CDCl3, two rotamers) δ 205.5, 204.8, 153.8, 153.0, 138.7, 137.7, 

137.3, 137.1, 136.34, 136.27, 131.9, 131.7, 131.6, 129.9, 129.5, 129.4, 129.0, 128.9, 128.6, 128.5, 128.3, 

128.0, 127.8, 80.0, 79.9, 77.5, 77.3, 77.1, 76.8, 76.4, 76.2, 56.8, 52.8, 49.5, 49.4, 30.2, 30.1, 26.21, 26.18. 

HRMS (ESI) calcd. for C22H22NO2
+ (M+H)+ 332.1645, found 332.1636.   

 

1-(2-(benzyl(prop-2-yn-1-yl)amino)phenyl)-2-methylpropan-1-one (7a) 

 

 

A mixture of 1-(2-aminophenyl)-2-methylpropan-1-one S-1 (5.0 mmol, 1.0 equiv), 3-

bromoprop-1-yne (5.0 mmol, 1.0 equiv) and K2CO3 (0.83 g, 6.0 mmol) in DMF (10 mL) was stirred 

for 8 h at 85 oC. After the reaction was complete, water (20 mL) was added into the reaction mixture. 

The mixture was then extracted with ethyl acetate (50 mL × 3) and further washed with brine and 

water. The organic layer was combined, dried over Na2SO4, filtered, and concentrated in vacuo. The 

residue was directly used for the next step. 

The above crude product, BnBr (1.02 g, 6 mmol) and K2CO3 (1.24 g, 9 mmol) in CH3CN (15 
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mL) were stirred at 80 oC for 12 hours. The organic phase was removed in vacuum and the mixture 

was then extracted with ethyl acetate (50 mL × 3) and further washed with brine and water. The 

organic layer was combined, dried over Na2SO4, filtered, and concentrated in vacuo. The residue 

was purified by flash chromatography (ethyl acetate/petroleum ether = 1/100) to give the 

corresponding product 7a (524 mg, 60% yield) as a yellow oil. 

1H NMR (400 MHz, CDCl3) δ 7.45-7.40 (m, 1H), 7.37-7.30 (m, 7H), 7.20 -7.16 (m, 1H), 4.30 (s, 2H), 

3.65 (d, J = 2.4 Hz, 2H), 3.64-3.59 (m, 1H), 2.29 (t, J = 2.4 Hz, 1H), 1.19 (d, J = 6.8 Hz, 6H); 13C NMR 

(100 MHz, CDCl3) δ 212.2, 148.4, 137.3, 137.0, 130.5, 129.2, 128.5, 128.4, 127.6, 124.1, 122.6, 78.4, 

73.9, 56.6, 43.5, 39.9, 18.9. HRMS (ESI) calcd. for C20H22NO+ (M+H)+ 292.1696, found 292.1690. 

 

III. The Cascade Kinugasa/Aldol Reactions 

General procedure for the reactions of N-(2-acylaryl)propiolamides with nitrones 

 

A mixture of propiolamide 1 (0.2 mmol, 1.0 equiv.), nitrone 2 (0.24 mmol, 1.2 equiv.), tBuOLi 

(0.30 mmol, 24 mg, 1.5 equiv.), Cu(OTf)2 (0.02 mmol, 7.2 mg, 10 mol%) with chiral ligand L6 

(0.024 mmol, 15.0 mg, 12 mol%) in 2 mL C6H5CF3 was stirred at 0 oC for 12 hours. After the 

reaction was complete (monitored by TLC), the solvent was removed in vacuum. Then H2O (5.0 

mL) and ethyl acetate (5.0 mL) were added into the mixture. The organic phase was separated, and 

the aqueous phase was extracted with ethyl acetate (5.0 mL× 3). Τhe combined organic phase was 

washed with H2O and brine, dried over Na2SO4. The solvent was removed under reduced pressure. 

The residue was purified by flash chromatography (ethyl acetate/petroleum ether = 1/3~1/5) to afford 

the desired products 3. 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1,4-diphenyl-1',4'-dihydro-2'H-spiro[azetidine-

3,3'-quinoline]-2,2'-dione (3aa) 

 

75.3 mg, 75%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.65 (s, 1H), 7.25-6.98 (m, 12H), 6.97-6.45 

(m, 5H), 5.42 (s, 1H), 4.77 (d, J = 16.0 Hz, 1H), 4.43 (d, J = 16.0 Hz, 1H), 2.58-2.53 (m, 2H), 1.11 (d, J 

= 6.4 Hz, 3H), 0.84 (d, J = 6.4 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 165.9, 161.5, 138.1, 136.7, 136.4, 

132.9, 128.9, 128.84, 128.76, 128.6, 128.4, 127.7, 126.9, 126.8, 126.6, 124.1, 123.5, 117.6, 116.2, 75.4, 

60.3, 47.4, 36.2, 18.6, 17.4. HRMS (ESI) calcd. for C33H31N2O3
+ (M+H)+ 503.2329, found 503.2321. 

HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 14.2 min, τminor = 

12.5 min; [α]D 25 36.4 (c 1.0, CHCl3, 97.5:2.5 er). 
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(3S,4R,4'S)-1'-benzyl-4'-hydroxy-4'-isopropyl-1,4-diphenyl-1',4'-dihydro-2'H-spiro[azetidine-

3,3'-quinoline]-2,2'-dione (3aa’) 

 

1H NMR (400 MHz, CDCl3) δ 7.47-7-45 (m, 1H), 7.38 (d, J = 8.6 Hz, 2H), 7.35-7.28 (m, 4H), 7.27-7.17 

(m, 9H), 7.15-7.05 (m, 2H), 6.91-6.83 (m, 1H), 5.73 (s, 1H), 5.50 (d, J = 16.4 Hz, 1H), 4.52 (d, J = 16.4 

Hz, 1H), 2.62-2.55 (m, 1H), 2.37 (s, 1H), 1.07 (d, J = 6.8 Hz, 3H), 0.80 (d, J = 6.8 Hz, 3H); 13C NMR 

(150 MHz, CDCl3) δ 163.9, 162.1, 138.2, 136.4, 136.0, 133.8, 132.9, 129.9, 129.6, 129.1, 128.8, 128.2, 

127.1, 126.6, 126.4, 126.0, 124.6, 123.3, 117.9, 117.8, 115.7, 73.7, 58.8, 46.8, 37.1, 17.7, 17.0.  HRMS 

(ESI) calcd. for C33H30N2NaO3
+ (M+Na)+ 525.2149, found 525.2144. HPLC (AD-H, n-hexane/i-PrOH 

= 90:10, flow rate=1.0 mL/min, I=254 nm) τmajor = 11.6min, τminor = 13.1 min; [α]D 25 76.3 (c 1.0, CHCl3, 

95.5:4.5 er). 

 

(3S,4R,4'R)-4'-hydroxy-4'-isopropyl-1'-(4-methoxybenzyl)-1,4-diphenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ba) 

 

80.6 mg, 76%, white solid,1H NMR (400 MHz, CDCl3) δ 7.67-7.61 (m, 1H), 7.32-7.26 (m, 1H), 7.26- 

6.98 (m, 10H), 6.68-6.61 (m, 3H), 6.55-6.49 (m, 2H), 5.41 (s, 1H), 4.64 (d, J = 15.6 Hz, 1H), 4.40 (d, J 

= 15.6 Hz, 1H), 3.74 (s, 3H), 2.65 (s, 1H), 2.57-2.49 (m, 1H), 1.09 (d, J = 6.8 Hz, 3H), 0.81 (d, J = 6.8 

Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 165.9, 161.6, 158.4, 138.0, 136.7, 132.9, 128.9, 128.8, 128.7, 

128.5, 128.4, 128.1, 127.8, 127.6, 126.8, 124.1, 123.5, 117.6, 116.2, 113.9, 75.3, 60.3, 55.2, 46.6, 36.2, 

18.6, 17.4. HRMS (ESI) calcd. for C34H33N2O4
+ (M+H)+ 533.2435, found 533.2432. HPLC (IC-H, n-

hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 10.2 min, τminor = 64.4 min; [α]D 25 

157.4 (c 1.0, CHCl3, 95:5 er). 

 

(3S,4R,4'R)-1'-benzyl-7'-fluoro-4'-hydroxy-4'-isopropyl-1,4-diphenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ca) 

 

70.7 mg, 75%, white solid,1H NMR (400 MHz, CDCl3) δ 7.64-7.60 (m, 1H), 7.31 (t, J = 7.4 Hz, 1H), 

7.25 -6.69 (m, 13H), 6.55 (d, J = 7.1 Hz, 2H), 6.38-6.35 (m, 1H), 5.45 (s, 1H), 4.64 (d, J = 16.0 Hz, 1H), 

4.41 (d, J = 16.4 Hz, 1H), 2.75 (s, 1H), 2.61-2.54 (m, 1H), 1.06 (d, J = 6.8 Hz, 3H), 0.83 (d, J = 6.8 Hz, 
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3H); 13C NMR (100 MHz, CDCl3) δ 166.1, 162.8 (d, J = 244.0 Hz), 161.3, 139.6, 139.5, 136.6, 135.7, 

132.7, 128.9, 128.7, 128.6, 128.5, 127.6, 127.1, 126.7, 124.2, 123.2, 117.6, 109.9 (d, J = 21.0 Hz), 103.8 

(d, J = 27.0 Hz), 75.2, 60.3, 47.4, 36.4, 18.6, 17.3; 19F NMR (376 MHz, CDCl3) δ –111.7.  HRMS (ESI) 

calcd. for C33H30FN2O3
+ (M+H)+ 521.2235, found 521.2233. HPLC (AD-H, n-hexane/i-PrOH = 80:20, 

flow rate=1.0 mL/min, I=254 nm) τmajor = 12.7 min, τminor = 9.0 min; [α]D 25 129.4 (c 1.0, CHCl3, 96:4 er). 

 

(3S,4R,4'R)-1'-benzyl-7'-chloro-4'-hydroxy-4'-isopropyl-1,4-diphenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3da) 

 

78.3 mg, 73%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.58 (d, J = 8.3 Hz, 1H), 7.36-7.28 (m, 1H), 

7.26-7.08 (m, 10H), 7.06-6.99 (m, 1H), 6.80 (s, 2H), 6.63 (d, J = 1.6 Hz, 1H), 6.61-6.50 (m, 2H), 5.43 

(s, 1H), 4.60 (d, J = 15.6 Hz, 1H), 4.45 (d, J = 16.0 Hz, 1H), 2.59-2.50 (m, 2H), 1.07 (d, J = 6.8 Hz, 3H), 

0.81 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 165.9, 161.1, 139.1, 136.6, 135.7, 134.5, 132.6, 

129.0, 128.7, 128.5, 128.2, 127.6, 127.2, 126.7, 126.1, 124.3, 123.4, 117.6, 116.2, 75.1, 60.3, 47.2, 36.3, 

18.6, 17.2. HRMS (ESI) calcd. for C33H30ClN2O3
+ (M+H) + 537.1939, found 537.1937. HPLC (AD-H, 

n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 10.9 min, τminor = 8.2 min; [α]D 25 

131.6 (c 1.0, CHCl3, 97.5:2.5 er). 

 

(3S,4R,4'R)-1'-benzyl-7'-bromo-4'-hydroxy-4'-isopropyl-1,4-diphenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ea) 

 

83.5 mg, 72%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.59-7.27 (m, 4H), 7.25-7.21 (m, 2H), 7.20-

7.15 (m, 4H), 7.14-7.10 (m, 3H), 7.05-6.97 (m, 1H), 6.78 (d, J = 1.6 Hz, 2H), 6.63- -6.56 (m, 2H), 5.42 

(s, 1H), 4.58 (d, J = 16.0 Hz, 1H), 4.46 (d, J = 16.0 Hz, 1H), 2.76 (d, J = 11.6 Hz 1H), 2.57-2.50 (m, 1H), 

1.07 (d, J = 6.8 Hz, 3H), 0.81 (d, J = 6.4 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 165.9, 161.1, 139.2, 

136.6, 135.6, 132.6, 129.0, 129.0, 128.7, 128.6, 128.5, 127.6, 127.2, 126.8, 126.8, 126.4, 124.3, 122.4, 

119.1, 117.6, 75.1, 60.2, 47.2, 36.1, 18.6, 17.3. HRMS (ESI) calcd. for C33H30BrN2O3
+ (M+H)+ 581.1434, 

found 581.1434, HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 

10.3 min, τminor = 8.3 min; [α]D 25 143.8 (c 1.0, CHCl3, 98:2 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-7'-methyl-1,4-diphenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3fa) 
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72.3 mg, 70%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.49 (d, J = 7.8 Hz, 1H), 7.27 (d, J = 8.4 Hz, 

2H), 7.24-7.13 (m, 4H), 7.13-7.07 (m, 5H), 7.03-6.99 (m, 2H), 6.83-6.63 (m, 1H), 6.55 (d, J = 7.2 Hz, 

2H), 6.44 (s, 1H), 5.43 (s, 1H), 4.70 (d, J = 16.0 Hz, 1H), 4.42 (d, J = 16.0 Hz, 1H), 2.56-2.49 (m, 1H), 

2.44 (s, 1H), 2.26 (s, 3H), 1.07 (d, J = 6.8 Hz, 3H), 0.82 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) 

δ 166.0, 161.6, 138.8, 138.0, 136.8, 136.5, 133.0, 128.9, 128.7, 128.5, 128.4, 127.7, 126.8, 126.7, 126.7, 

124.7, 124.2, 124.1, 117.6, 116.8, 75.5, 60.3, 47.4, 36.3, 21.5, 18.6, 17.3. HRMS (ESI) calcd. for 

C34H33N2O3
+ (M+H)+ 517.2486, found 517.2484. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 

mL/min, I=254 nm) τmajor = 15.6 min, τminor = 9.4 min; [α]D 25 80.8 (c 1.0, CHCl3, 97:3 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-7'-methoxy-1,4-diphenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ga) 

 

72.3 mg, 68%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.52 (d, J = 8.5 Hz, 1H), 7.36-7.24 (m, 4H), 

7.24-7.20 (m, 2H), 7.16 (t, J = 7.6 Hz, 2H), 7.13-6.98 (m, 4H), 6.80 (s, 1H), 6.73-6.70 (m, 1H), 6.57-

6.54 (m, 2H), 6.20 (d, J = 2.0 Hz, 1H), 5.47 (s, 1H), 4.71 (d, J = 16.0 Hz, 1H), 4.38 (d, J = 16.0 Hz, 1H), 

3.69 (s, 3H), 2.57-2.51 (m, 1H), 2.31 (s, 1H), 1.05 (d, J = 6.8 Hz, 3H), 0.84 (d, J = 6.8 Hz, 3H); 13C NMR 

(100 MHz, CDCl3) δ 166.2, 161.6, 160.0, 139.2, 136.8, 136.4, 132.9, 128.9, 128.8, 128.6, 128.4, 128.0, 

127.7, 126.9, 126.7, 124.1, 119.4, 117.6, 107.8, 103.1, 75.5, 60.4, 55.3, 47.4, 36.7, 18.6, 17.3. HRMS 

(ESI) calcd. for C34H33N2O4
+ (M+H)+ 533.2435, found 533.2438. HPLC (AD-H, n-hexane/i-PrOH = 

80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 14.2 min, τminor = 11.5 min; [α]D 25 95.4 (c 1.0, CHCl3, 

96.5:3.5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-6'-methoxy-1,4-diphenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ha) 

 

74.5 mg, 79%, white solid,1H NMR (400 MHz, CDCl3) δ 7.30 (d, J = 7.4 Hz, 1H), 7.27-7.15 (m, 7H), 

7.13-7.06 (m, 4H), 7.05-6.97 (m, 1H), 6.74-6.71 (m, 2H), 6.55-6.44 (m, 3H), 5.40 (s, 1H), 4.79 (d, J = 

15.6 Hz, 1H), 4.36 (d, J = 16.0 Hz, 1H), 3.86 (s, 3H), 2.57-2.52 (m, 1H), 2.49 (s, 1H), 1.12 (d, J = 6.8 

Hz, 3H), 0.84 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 166.0, 161.6, 138.8, 138.0, 136.8, 

136.5, 133.0, 128.9, 128.7, 128.5, 128.4, 127.7, 126.8, 126.7, 126.7, 124.7, 124.2, 124.1, 117.6, 116.8, 
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75.5, 60.3, 47.4, 36.3, 21.5, 18.6, 17.3. HRMS (ESI) calcd. for C34H33N2O4
+ (M+H)+ 533.2435, found 

533.2432. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 17.2 min, 

τminor = 11.1 min; [α]D 25 126.8 (c 1.0, CHCl3, 97.5:2.5 er). 

 

(3S,4R,4'R)-1'-benzyl-6'-fluoro-4'-hydroxy-4'-isopropyl-1,4-diphenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ia) 

 

77.0 mg, 74%, white solid,1H NMR (400 MHz, CDCl3) δ 7.44-7.28 (m, 2H), 7.26-7.08 (m, 9H), 7.07-

6.61 (m, 4H), 6.58-6.43 (m, 3H), 5.42 (s, 1H), 4.81 (d, J = 16.4Hz, 1H), 4.37 (d, J = 16.0 Hz, 1H), 2.82 

(s, 1H), 2.61-2.54 (m, 1H), 1.11 (d, J = 6.8 Hz, 3H), 0.85 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, 

CDCl3) δ 165.7, 161.2, 159.1 (d, J = 243.0 Hz), 136.6, 136.1, 134.3, 134.2, 132.8, 130.4 (d, J = 7.0 Hz), 

129.0, 128.9, 128.7, 128.5, 127.7, 127.0, 126.5, 124.2, 117.6, 115.3 (d, J = 23.0 Hz), 114.2 (d, J = 24.0 

Hz), 77.4, 77.3, 77.1, 76.8, 76.5, 75.0, 60.2, 47.8, 36.1, 18.6, 17.4; 19F NMR (376 MHz, CDCl3) δ –118.3. 

HRMS (ESI) calcd. for C33H30FN2O3
+ (M +H) + 521.2235, found 521.2235. HPLC (IC-H, n-hexane/i-

PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 6.4 min, τminor = 25.1 min; [α]D 25 160.3 (c 1.0, 

CHCl3, 96:4 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-1,4,4'-triphenyl-1',4'-dihydro-2'H-spiro[azetidine-3,3'-

quinoline]-2,2'-dione (3ja) 

 

75.1 mg, 70%, white solid,1H NMR (400 MHz, CDCl3) δ 8.03-8.01 (m, 1H), 7.85-7.72 (m, 2H), 7.54-

7.31 (m, 5H), 7.30-7.26 (m, 2H), 7.26-7.18 (m, 3H), 7.14 (t, J = 7.6 Hz, 2H), 7.08-7.03 (m, 1H), 6.99 (t, 

J = 7.4 Hz, 1H), 6.87 (t, J = 7.6 Hz, 2H), 6.69 (d, J = 15.6 Hz, 2H), 6.47-6.44 (m, 1H), 6.19 (d, J = 7.6 

Hz, 2H), 5.35 (s, 1H), 4.93 (d, J = 16.4 Hz, 1H), 3.93 (d, J = 16.0 Hz, 1H), 2.94 (s, 1H), 1.65 (s, 1H); 13C 

NMR (100 MHz, CDCl3) δ 165.7, 161.4, 140.3, 136.9, 136.6, 135.8, 132.8, 131.7, 129.0, 128.8, 128.7, 

128.6, 128.3, 128.3, 127.5, 126.7, 126.4, 124.4, 124.3, 123.9, 117.7, 116.5, 75.9, 75.2, 60.6, 44.6. HRMS 

(ESI) calcd. for C36H29N2O3
+ (M+H)+ 537.2173, found 537.2170. HPLC (AD-H, n-hexane/i-PrOH = 

80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 19.4 min, τminor = 17.3 min; [α]D 25 70.8 (c 1.0, CHCl3, 

95:5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-methyl-1,4-diphenyl-1',4'-dihydro-2'H-spiro[azetidine-3,3'-

quinoline]-2,2'-dione (3ka) 
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46.7 mg, 49%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.77-7.71 (m, 1H), 7.35-7.27 (m, 2H), 7.24-

6.99 (m, 10H), 6.86-6.55 (m, 5H), 5.32 (s, 1H), 4.74 (d, J = 16.0 Hz, 1H), 4.62 (d, J = 16.0 Hz, 1H), 2.87 

(s, 1H), 1.81 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 165.3, 162.3, 136.8, 136.7, 136.3, 132.9, 131.6, 

129.0, 128.8, 128.8, 128.6, 128.5, 127.3, 126.9, 126.5, 124.3, 124.2, 124.0, 117.6, 116.1, 74.8, 71.4, 59.8, 

46.6, 26.1. HRMS (ESI) calcd. for C31H26N2NaO3
+ (M+Na)+ 497.1836, found 497.1823. HPLC (IC-H, 

n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 10.7 min, τminor = 41.0 min; [α]D 25 

156.4 (c 1.0, CHCl3, 95:5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-cyclopentyl-4'-hydroxy-1,4-diphenyl-1',4'-dihydro-2'H-spiro[azetidine-

3,3'-quinoline]-2,2'-dione (3la) 

 
51.7 mg, 49%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.70-7.62 (m, 1H), 7.33-7.28 (m, 1H), 7.27-

7.17 (m, 6H), 7.17-7.06 (m, 5H), 7.03 (t, J = 7.2 Hz, 1H), 6.74 (s, 2H), 6.65-6.60 (m, 1H), 6.58-6.49 (m, 

2H), 5.37 (d, J = 2.0 Hz, 1H), 4.88 (d, J = 15.6 Hz, 1H), 4.37 (d, J = 16.0 Hz, 1H), 2.80-2.70 (m, 1H), 

2.56 (s, 1H), 2.11-1.97 (m, 1H), 1.75 (s, 1H), 1.65-1.48 (m, 4H), 1.40-1.22 (m, 1H), 0.95-0.85 (m, 1H); 
13C NMR (100 MHz, CDCl3) δ 165.6, 161.7, 138.3, 136.8, 136.4, 133.0, 128.9, 128.84, 128.78, 128.55, 

128.50, 128.3, 127.6, 126.9, 126.6, 126.4, 124.1, 123.7, 117.6, 116.3, 75.6, 75.5, 60.1, 47.7, 47.6, 28.6, 

26.7, 24.7, 23.7. HRMS (ESI) calcd. for C35H32N2NaO3
+ (M+Na)+ 551.2305, found 551.2294. HPLC 

(IC-H, n-hexane/i-PrOH = 90:10, flow rate=1.0 mL/min, I=254 nm) τmajor = 11.0 min, τminor = 40.3 min; 

[α]D 25 69.0 (c 1.0, CHCl3, 93.5:6.5 er). 

 

(2R,3S,4'R)-1'-benzyl-2-(4-fluorophenyl)-4'-hydroxy-4'-isopropyl-1-phenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2',4-dione (3ab) 

 

78.0 mg, 75%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.70-7.57 (m, 1H), 7.38-7.10 (m, 10H), 7.04 

(t, J = 6.7 Hz, 1H), 6.82 (t, J = 8.4 Hz, 2H), 6.76-6.62 (m, 2H), 6.57 (d, J = 6.9 Hz, 2H), 5.41 (s, 1H), 

4.92 (d, J = 15.8 Hz, 1H), 4.39 (d, J = 15.9 Hz, 1H), 2.58-2.51 (m, 1H), 2.43 (s, 1H), 1.09 (d, J = 6.8 Hz, 

3H), 0.84 (d, J = 6.9 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 165.8, 163.1 (d, J = 243.0 Hz), 161.3, 

138.1, 136.5, 136.3, 129.5(d, J = 8.0 Hz), 129.01, 128.97, 128.8 (d, J = 2.0 Hz), 128.5, 127.7, 127.1, 
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126.8, 126.6, 124.3, 123.7, 117.5, 116.2, 115.6 (d, J = 21.0 Hz), 75.3, 59.6, 47.8, 36.2, 18.6, 17.3; 19F 

NMR (376 MHz, CDCl3) δ –112.4. HRMS (ESI) calcd. for C33H30FN2O3
+ (M+H)+ 521.2235, found 

521.2232. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 13.5 min, 

τminor = 7.5 min; [α]D 25 122.8 (c 1.0, CHCl3, 97:3 er). 

 

(2R,3S,4'R)-1'-benzyl-2-(4-chlorophenyl)-4'-hydroxy-4'-isopropyl-1-phenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2',4-dione (3ac) 

 

75.1 mg, 70%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.67-7.60 (m, 1H), 7.25-7.15 (m, 9H), 7.10 (d, 

J = 8.2 Hz, 3H), 7.07-7.02 (m, 1H), 6.72-6.49 (m, 4H), 5.41 (s, 1H), 4.99 (d, J = 15.6 Hz, 1H), 4.35 (d, 

J = 16.0 Hz, 1H), 2.59-2.52 (m, 1H), 2.49 (s, 1H), 1.09 (d, J = 6.8 Hz, 3H), 0.85 (d, J = 6.8 Hz, 3H); 13C 

NMR (100 MHz, CDCl3) δ = 165.7, 161.2, 138.2, 136.5, 136.3, 134.7, 131.7, 129.1, 129.0, 128.8, 128.6, 

127.6, 127.1, 126.9, 126.5, 124.3, 123.8, 117.5, 116.3, 75.3, 59.6, 48.1, 36.3, 18.6, 17.4. HRMS (ESI) 

calcd. for C33H30ClN2O3
+ (M+H)+ 537.1939, found 537.1935. HPLC (AD-H, n-hexane/i-PrOH = 80:20, 

flow rate=1.0 mL/min, I=254 nm) τmajor = 12.2 min, τminor = 7.2 min; [α]D 25 75.2 (c 1.0, CHCl3, 96.5:3.5 

er). 

 

(2R,3S,4'R)-1'-benzyl-2-(4-bromophenyl)-4'-hydroxy-4'-isopropyl-1-phenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2',4-dione (3ad) 

 

90.5 mg, 78%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.64-7.62 (m, 1H), 7.33-7.23 (m, 3H), 7.23- 

7.16 (m, 4H), 7.14-7.07 (m, 3H), 7.06-6.98 (m, 1H), 6.74-6.38 (m, 6H), 5.39 (s, 1H), 4.99 (d, J = 16.0 

Hz, 1H), 4.35 (d, J = 16.0 Hz, 1H), 3.75 (s, 3H), 2.59-2.52 (m, 1H), 2.39 (s, 1H), 1.09 (d, J = 6.8 Hz, 

3H), 0.85 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 166.0, 161.5, 159.9, 138.3, 136.8, 136.5, 

129.0, 128.9, 128.8, 128.4, 127.7, 126.9, 126.7, 126.6, 124.8, 124.1, 123.5, 117.6, 116.3, 113.9, 75.2, 

60.0, 55.1, 47.8, 36.3, 18.6, 17.3. HRMS (ESI) calcd. for C33H30BrN2O3
+ (M+H)+ 581.1434, found 

581.1429. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 7.9 min, 

τminor = 13.0 min; [α]D 25 110.2 (c 1.0, CHCl3, 96:4 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1-phenyl-4-(p-tolyl)-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ae) 
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82.6 mg, 80%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.69-7.57 (m, 1H), 7.34-6.97 (m, 11H), 6.93 

(d, J = 7.6 Hz, 2H), 6.72-6.52 (m, 4H), 5.39 (s, 1H), 4.89 (d, J = 15.6 Hz, 1H), 4.37 (d, J = 16.0 Hz, 1H), 

2.60-2.50 (m, 1H), 2.45 (s, 1H), 2.32 (s, 3H), 1.10 (d, J = 6.8 Hz, 3H), 0.84 (d, J = 6.8 Hz, 3H); 13C NMR 

(100 MHz, CDCl3) δ 166.0, 161.5, 138.3, 138.2, 136.8, 136.5, 129.9, 129.2, 128.9, 128.8, 128.3, 127.9, 

127.6, 126.8, 126.7, 126.7, 124.0, 123.5, 117.6, 116.3, 75.2, 60.2, 47.7, 36.2, 21.4, 18.6, 17.4. HRMS 

(ESI) calcd. for C34H33N2O3
+ (M+H)+ 517.2486, found 517.2485. HPLC (AD-H, n-hexane/i-PrOH = 

90:10, flow rate=1.0 mL/min, I=254 nm) τmajor = 24.9 min, τminor = 14.3 min; [α]D 25 110.4 (c 1.0, CHCl3, 

96:4 er). 

 

(2R,3S,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-2-(4-methoxyphenyl)-1-phenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2',4-dione (3af) 

 

77.7 mg, 73%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.64-7.62 (m, 1H), 7.27 (d, J = 1.6 Hz, 1H), 

7.26-7.17 (m, 5H), 7.15-6.98 (m, 4H), 6.95-6.62 (m, 4H), 6.61-6.34 (m, 3H), 5.39 (s, 1H), 4.99 (d, J = 

16.0 Hz, 1H), 4.35 (d, J = 16.0 Hz, 1H), 3.75 (s, 3H), 2.59-2.52 (m, 1H), 2.39 (s, 1H), 1.09 (d, J = 6.8 

Hz, 3H), 0.85 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 166.0, 161.5, 159.9, 138.3, 136.8, 

136.5, 129.0, 128.9, 128.8, 128.4, 127.7, 126.9, 126.7, 126.6, 124.8, 124.1, 123.5, 117.6, 116.3, 113.9, 

75.2, 60.0, 55.1, 47.8, 36.3, 18.6, 17.3. HRMS (ESI) calcd. for C34H33N2O4
+ (M+H)+ 533.2435, found 

533.2433. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=230 nm) τmajor = 12.4 min, 

τminor = 8.9 min; [α]D 25 132.6 (c 1.0, CHCl3, 97:3 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1-phenyl-4-(4-(trifluoromethyl)phenyl)-1',4'-

dihydro-2'H-spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ag) 

 

92.3 mg, 81%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.71-7.65 (m, 1H), 7.41 (d, J = 8.4 Hz, 2H), 

7.31-7.22 (m, 7H), 7.18-7.04 (m, 4H), 6.96-6.77 (m, 1H), 6.75-6.63 (m, 3H), 5.49 (s, 1H), 4.74 (d, J = 

15.6 Hz, 1H), 4.47 (d, J = 16.0 Hz, 1H), 2.61-2.52 (m, 2H), 1.13 (d, J = 6.8 Hz, 3H), 0.85 (d, J = 6.8 Hz, 

3H); 13C NMR (100 MHz, CDCl3) δ 165.6, 161.1, 137.9, 137.3, 136.4, 136.2, 131.0, 130.7, 129.1, 129.1, 

128.5, 128.1, 127.7, 127.3, 126.9, 126.8, 125.3 (q, J = 4.0 Hz), 125.2, 124.5, 123.8, 117.5, 116.3, 75.5, 
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59.7, 47.5, 36.1, 18.6, 17.3; 19F NMR (376 MHz, CDCl3) δ –62.3. HRMS (ESI) calcd. for C34H30F3N2O3
+ 

(M+H)+ 571.2203, found 571.2200. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, 

I=254 nm) τmajor = 7.5 min, τminor = 6.0 min; [α]D 25 94.8 (c 1.0, CHCl3, 96.5:3.5 er). 

 

Methyl 4-((3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-2,2'-dioxo-1-phenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinolin]-4-yl)benzoate (3ah) 

 

84.0 mg, 75%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.4 Hz, 2H), 7.71-7.60 (m, 1H), 

7.30-7.12 (m, 7H), 7.12-7.06 (m, 1H), 7.06-6.97 (m, 3H), 6.94-6.72 (m, 1H), 6.72-6.66 (m, 1H), 6.66- 

6.57 (m, 2H), 5.46 (s, 1H), 4.76 (d, J = 15.6 Hz, 1H), 4.39 (d, J = 16.0 Hz, 1H), 3.89 (s, 3H), 2.88 (s, 

1H), 2.59-2.52 (m, 1H), 1.09 (d, J = 6.8 Hz, 3H), 0.83 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) 

δ 166.7, 165.7, 161.2, 138.2, 138.0, 136.5, 136.3, 130.5, 129.6, 129.0, 128.4, 127.8, 127.7, 127.1, 127.0, 

127.0, 124.3, 123.8, 117.5, 116.3, 76.7, 75.6, 59.8, 52.2, 47.6, 36.1, 18.6, 17.4. HRMS (ESI) calcd. for 

C35H33N2O5
+ (M+H)+ 561.2384, found 561.2382. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 

mL/min, I=254 nm) τmajor = 14.3 min, τminor = 11.5min; [α]D 25 120.2 (c 1.0, CHCl3, 97.5:2.5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1-phenyl-4-(o-tolyl)-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ai) 

 

61.9 mg, 60%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.68-7.58 (m, 1H), 7.48-7.34 (m, 1H), 7.23 

(dd, J = 7.5, 1.4 Hz, 1H), 7.19 (d, J = 4.3 Hz, 4H), 7.17-7.13 (m, 2H), 7.13-7.09 (m, 1H), 7.08-7.05 (m, 

3H), 7.04-6.98 (m, 2H), 6.66-6.58 (m, 1H), 6.37-6.29 (m, 2H), 5.85 (s, 1H), 5.22 (d, J = 16.0 Hz, 1H), 

4.19 (d, J = 16.4 Hz, 1H), 2.78-2.70 (m, 1H), 2.67 (s, 1H), 1.41 (s, 3H), 1.00 (d, J = 6.8 Hz, 3H), 0.93 (d, 

J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 165.7, 162.0, 138.8, 137.2, 136.53, 136.50, 130.5, 130.4, 

129.2, 128.9, 128.73, 128.69, 128.6, 127.6, 126.8, 126.7, 126.4, 126.0, 124.1, 123.6, 117.6, 116.3, 75.3, 

56.6, 48.3, 37.2, 18.6, 17.5, 17.4. HRMS (ESI) calcd. for C34H33N2O3
+ (M+H)+ 517.2486, found 

517.2482. HPLC (IC-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 7.2 min, 

τminor = 38.6 min; [α]D 25 55.8 (c 1.0, CHCl3, 99.5:0.5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1-phenyl-4-(m-tolyl)-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3aj) 
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85.7 mg, 83%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.65-7.63 (m, 1H), 7.29-7.26 (m, 3H), 7.23-

7.16 (m, 4H), 7.16-7.06 (m, 4H), 7.06-6.98 (m, 2H), 6.73-6.40 (m, 4H), 5.37 (s, 1H), 4.84 (d, J = 16.0 

Hz, 1H), 4.39 (d, J = 16.0 Hz, 1H), 2.57-2.50 (m, 1H), 2.42 (s, 1H), 2.07 (s, 3H), 1.11 (d, J = 7.2 Hz, 

3H), 0.84 (d, J = 6.8 Hz, 3H);13C NMR (100 MHz, CDCl3) δ 165.9, 161.5, 138.3, 138.0, 136.9, 136.5, 

132.8, 129.5, 128.9, 128.7, 128.5, 128.3, 128.0, 126.9, 126.7, 126.6, 124.1, 123.6, 117.6, 116.2, 75.3, 

60.3, 47.7, 36.1, 21.2, 18.6, 17.4. HRMS (ESI) calcd. for C34H33N2O3
+ (M+H)+ 517.2486, found 

517.2485. HPLC (AD-H, n-hexane/i-PrOH = 90:10, flow rate=1.0 mL/min, I=254 nm) τmajor = 16.0min, 

τminor = 22.9 min; [α]D 25 118.6 (c 1.0, CHCl3, 95:5 er). 

 

(3S,4R,4'R)-1'-benzyl-1-(4-chlorophenyl)-4'-hydroxy-4'-isopropyl-4-phenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ak) 

 

75.2 mg, 70%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.66-7.63 (m, 1H), 7.30 (t, J = 7.4 Hz, 1H), 

7.24-7.05 (m, 11H), 7.03-6.40 (m, 5H), 5.40 (s, 1H), 4.76 (d, J = 16.0 Hz, 1H), 4.42 (d, J = 16.0 Hz, 1H), 

2.60-2.52 (m, 2H), 1.11 (d, J = 6.8 Hz, 3H), 0.84 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 

165.7, 161.4, 138.0, 136.3, 135.2, 132.5, 129.2, 129.0, 128.9, 128.9, 128.6, 128.5, 127.7, 127.6, 126.9, 

126.8, 126.6, 123.6, 118.8, 116.3, 75.7, 60.5, 47.4, 36.1, 18.6, 17.3. HRMS (ESI) calcd. for 

C33H30ClN2O3
+ (M+H) + 537.1939, found 537.1935. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow 

rate=1.0 mL/min, I=254 nm) τmajor = 25.3 min, τminor = 16.2 min; [α]D 25 106.4 (c 1.0, CHCl3, 94:6 er). 

 

(3S,4R,4'R)-1'-benzyl-1-(4-bromophenyl)-4'-hydroxy-4'-isopropyl-4-phenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3al) 

 

84.7 mg, 73%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.66-7.63 (m, 1H), 7.35-7.27 (m, 3H), 7.25-

6.43 (m, 14H), 5.40 (s, 1H), 4.77 (d, J = 16.0 Hz, 1H), 4.41 (d, J = 16.0 Hz, 1H), 2.68 (s, 1H), 2.59-2.52 

(m 1H), 1.10 (d, J = 6.8 Hz, 3H), 0.83 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 165.7, 161.5, 

138.0, 136.3, 135.6, 132.4, 131.9, 129.0, 128.9, 128.6, 128.5, 127.6, 126.9, 126.8, 126.6, 123.6, 119.1, 

116.9, 116.3, 75.7, 60.5, 47.5, 36.2, 18.6, 17.3. HRMS (ESI) calcd. for C33H30BrN2O3
+ (M+H)+ 581.1434, 

found 581.1430. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 

18.4 min, τminor = 32.8 min; [α]D 25 130.0 (c 1.0, CHCl3, 94.5:5.5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1-(4-methoxyphenyl)-4-phenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3am) 
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85.1 mg, 80%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.65-7.63 (m, 1H), 7.29 (d, J = 7.3 Hz, 1H), 

7.22-7.16 (m, 4H), 7.15-7.02 (m, 5H), 6.81-6.69 (m, 3H), 6.62-6.51 (m, 4H), 5.38 (s, 1H), 4.78 (d, J = 

15.6 Hz, 1H), 4.41 (d, J = 16.0 Hz, 1H), 3.72 (s, 3H), 2.61-2.51 (m, 1H), 2.49 (s, 1H), 1.10 (d, J = 6.8 

Hz, 3H), 0.83 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 166.0, 160.8, 156.1, 138.1, 136.5, 

133.0, 130.3, 128.8, 128.7, 128.5, 128.4, 127.9, 127.7, 126.8, 126.7, 126.6, 123.5, 118.9, 116.2, 114.2, 

75.4, 60.4, 55.4, 47.4, 36.2, 18.6, 17.4. HRMS (ESI) calcd. for C34H33N2O4
+ (M+H)+ 533.2435, found 

533.2430. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=230 nm) τmajor = 38.1 min, 

τminor = 21.4 min; [α]D 25 154.8 (c 1.0, CHCl3, 93.5:6.5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-4-phenyl-1-(4-(trifluoromethyl)phenyl)-1',4'-

dihydro-2'H-spiro[azetidine-3,3'-quinoline]-2,2'-dione (3an) 

 

83.2 mg, 73%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.65-7.62 (m, 1H), 7.46 (d, J = 8.5 Hz, 2H), 

7.36-7.29 (m, 3H), 7.26 (s, 1H), 7.23-7.19 (m, 2H), 7.19-7.06 (m, 5H), 6.66-6.60 (dd, J = 5.9, 3.4 Hz, 

1H), 6.57-6.48 (m, 2H), 5.44 (s, 1H), 4.76 (d, J = 16.0 Hz, 1H), 4.43 (d, J = 16.0 Hz, 1H), 2.57-2.49 (m, 

1H), 2.44 (s, 1H), 1.11 (d, J = 6.8 Hz, 3H), 0.84 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 

165.5, 161.9, 139.4, 137.9, 136.2, 132.3, 129.1, 129.0, 128.6, 127.62, 127.56, 127.2, 126.9, 126.7, 126.6, 

126.5, 126.3 (q, J = 3.0 Hz), 123.7, 121.2 (q, J = 293.0 Hz), 117.4, 116.3, 75.9, 60.6, 47.5, 36.1, 18.6, 

17.3; 19F NMR (376 MHz, CDCl3) δ –62.2. HRMS (ESI) calcd. for C34H30F3N2O3
+ (M+H)+ 571.2203, 

found 571.2198. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 

26.4 min, τminor = 16.0 min; [α]D 25 115.8 (c 1.0, CHCl3, 95:5 er). 

 

(2R,3S,4'R)-1'-benzyl-2-cyclohexyl-4'-hydroxy-4'-isopropyl-1-phenyl-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2',4-dione (3ao) 

 

56.9 mg, 56%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.55-7.52 (m, 1H), 7.48-7.46 (m, 2H), 7.41-

7.36 (m, 2H), 7.35-7.26 (m, 5H), 7.25-7.03 (m, 4H), 5.40 (d, J = 15.6 Hz, 1H), 4.75 (d, J = 15.6 Hz, 1H), 

4.39 (d, J = 7.2 Hz, 1H), 2.53-2.46 (m, 1H), 2.11 (s, 1H), 1.81-1.11 (m, 11H), 0.90-0.84 (m, 6H); 13C 

NMR (100 MHz, CDCl3) δ 167.2, 162.8, 138.6, 137.7, 137.1, 129.0, 128.84, 128.78, 128.2, 127.6, 127.3, 

127.0, 124.7, 123.6, 119.6, 115.7, 71.5, 62.3, 48.4, 38.6, 37.0, 31.2, 30.6, 25.8, 18.7, 17.3. HRMS (ESI) 

calcd. for C33H36N2NaO3
+ (M+Na)+ 531.2618, found 531.2614. HPLC (AD-H, n-hexane/i-PrOH = 80:20, 

flow rate=1.0 mL/min, I=254 nm) τmajor = 14.2 min, τminor = 12.5 min; [α]D 25 36.4 (c 1.0, CHCl3, 97.5:2.5 



S18 

 

er). HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 ml/min, I=254 nm) τmajor = 5.7 min, τminor = 

13.2 min; [α]D 25 148.8 (c 1.0, CHCl3, 95:5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1-phenyl-4-(tetrahydro-2H-pyran-4-yl)-1',4'-

dihydro-2'H-spiro[azetidine-3,3'-quinoline]-2,2'-dione (3ap) 

 

55.1 mg, 54%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.58-7.45 (m, 3H), 7.42-7.27 (m, 8H), 7.20-

7.08 (m, 3H), 5.46 (d, J = 15.2 Hz, 1H), 4.65 (d, J = 15.6 Hz, 1H), 4.42 (d, J = 7.6 Hz, 1H), 3.71-3.62 

(m, 1H), 3.55-3.45 (m, 1H), 3.10-3.00 (m, 1H), 2.95-2.85 (m, 1H), 2.54-2.45 (m, 1H), 2.37 (s, 1H), 1.98-

1.87 (m, 1H), 11.43-1.35 (m, 1H), 1.28-1.15 (m, 1H), 1.05-9.97 (m, 1H), 0.86 (t, J = 6.4 Hz, 6H), 0.78-

0.68 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 167.1, 162.6, 138.5, 137.3, 137.0, 129.2, 129.0, 128.9, 

128.4, 127.8, 127.6, 126.8, 125.0, 123.8, 119.8, 115.6, 71.5, 67.5, 67.1, 61.4, 48.6, 37.1, 36.2, 30.6, 30.4, 

18.6, 17.3. HRMS (ESI) calcd. for C32H35N2O4
+ (M+H)+ 511.2591, found 511.2594. HPLC (AD-H, n-

hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 8.4 min, τminor = 31.9 min; [α]D 25 93.6 

(c 1.0, CHCl3, 93.5:6.5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1-phenyl-4-((E)-4-(trifluoromethyl)styryl)-1',4'-

dihydro-2'H-spiro[azetidine-3,3'-quinoline]-2,2'-dione (3aq) 

 
The reaction was performed at room temperature. 75.1 mg, 63%, white solid, 1H NMR (400 MHz, CDCl3) 

δ 7.67-7.58 (m, 1H), 7.49 (d, J = 8.4 Hz, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.29-7.21 (m, 4H), 7.18-7.12 (m, 

4H), 7.09-7.01 (m, 2H), 6.90-6.78 (m, 3H), 6.24-6.04 (m, 2H), 5.24 (d, J = 16.0 Hz, 1H), 4.98 (d, J = 7.6 

Hz, 1H), 4.65 (d, J = 15.6 Hz, 1H), 2.54-2.48 (m, 1H), 2.39 (s, 1H), 1.10 (d, J = 6.8 Hz, 3H), 0.85 (d, J 

= 6.8 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ 166.3, 160.7, 138.9, 138.1, 137.3, 136.5, 135.3, 130.0, 

129.1, 128.8, 128.4, 127.7, 127.2, 127.2, 127.0, 126.9, 126.5, 126.3, 125.6 (q, J = 3.0 Hz), 125.4, 124.3, 

123.7, 117.2, 116.1, 77.2, 76.5, 74.1, 58.7, 48.0, 36.1, 18.5, 17.2. HRMS (ESI) calcd. for C36H31F3N2O3
+ 

(M+H)+ 597.2360, found 597.2354. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, 

I=254 nm) τmajor = 14.2 min, τminor = 10.8 min; [α]D 25 73.4 (c 1.0, CHCl3, 94.5:5.5 er). 

 

(2R,3S,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-2-((E)-4-methoxystyryl)-1-phenyl-1',4'-dihydro-

2'H-spiro[azetidine-3,3'-quinoline]-2',4-dione (3ar) 
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The reaction was performed at room temperature. 68.1 mg, 61%, white solid, 1H NMR (400 MHz, CDCl3) 

δ 7.61 (d, J = 4.8 Hz, 1H), 7.47 (d, J = 7.6 Hz, 2H), 7.28-7.07 (m, 10H), 6.92 (t, J = 7.2 Hz, 2H), 6.82 (d, 

J = 6.8 Hz, 3H), 6.11 (d, J = 16.0 Hz, 1H), 6.05-5.93 (m, 1H), 5.24 (d, J = 15.6 Hz, 1H), 4.97 (d, J = 8.4 

Hz, 1H), 4.76 (d, J = 15.6 Hz, 1H), 3.84 (s, 3H), 2.63-2.50 (m, 1H), 2.39 (s, 1H), 1.10 (d, J = 6.4 Hz, 

3H), 0.87 (d, J = 6.4 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 166.5, 160.9, 159.8, 138.0, 137.4, 136.5, 

136.4, 128.9, 128.7, 128.5, 128.4, 128.2, 127.0, 126.9, 126.8, 124.1, 123.5, 120.8, 117.3, 116.1, 114.0, 

76.5, 73.9, 59.3, 55.4, 47.7, 36.2, 18.4, 17.2. HRMS (ESI) calcd. for C36H35N2O3
+ (M+H)+ 559.2591, 

found 559.2582. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 

23.3 min, τminor = 18.9 min; [α]D 25 120.6 (c 1.0, CHCl3, 92.5:7.5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1-phenyl-4-((E)-prop-1-en-1-yl)-1',4'-dihydro-2'H-

spiro[azetidine-3,3'-quinoline]-2,2'-dione (3as) 

 

The reaction was performed at room temperature. 62.5 mg, 67%, white solid, 1H NMR (400 MHz, CDCl3) 

δ 7.60-7.52 (m, 1H), 7.47-7.27 (m, 9H), 7.25-7.21 (m, 1H), 7.16 (t, J = 7.6 Hz, 1H), 7.08 (t, J = 7.2 Hz, 

1H), 6.96 (d, J = 8.0 Hz, 1H), 5.52-5.26 (m, 3H), 4.77 (d, J = 8.4 Hz, 1H), 4.67 (d, J = 16.0 Hz, 1H), 

2.56-2.49 (m, 1H), 2.34 (s, 1H), 1.51 (d, J = 6.0 Hz, 3H), 1.08 (d, J = 6.8 Hz, 3H), 0.86 (d, J = 6.8 Hz, 

3H); 13C NMR (100 MHz, CDCl3) δ 166.6, 160.9, 138.2, 137.1, 134.0, 128.8, 128.7, 127.4, 127.3, 126.8, 

125.1, 117.4, 115.7, 77.2, 76.4, 73.2, 58.9, 48.0, 36.1, 18.4, 18.0, 17.2. HRMS (ESI) calcd. for 

C30H31N2O3
+ (M+H)+ 467.2329, found 467.2328. HPLC (IC-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 

mL/min, I=254 nm) τmajor = 8.1 min, τminor = 16.2 min; [α]D 25 125.4 (c 1.0, CHCl3, 91.5:8.5 er). 

 

(3S,4R,4'R)-1'-benzyl-4'-hydroxy-4'-isopropyl-1,4-diphenyl-1',4'-dihydro-2'H-spiro[azetidine-

3,3'-quinolin]-2-one (8aa) 

 

The product was synthesized according to the standard procedure as 3aa. 

39.2 mg, 41%, white solid. 1H NMR (400 MHz, CDCl3) δ 7.50 (dd, J = 7.6, 1.2 Hz, 1H), 7.30-7.26 (m, 

2H), 7.24-7.10 (m, 10H), 7.03-6.98 (m, 1H), 6.85 (t, J = 7.6 Hz, 1H), 6.75-6.73 (m, 2H), 6.29 (d, J = 8.4 

Hz, 1H), 4.97 (s, 1H), 4.00 (d, J = 16.0 Hz, 1H), 3.58 (d, J = 12.4 Hz, 1H), 3.41 (d, J = 15.6 Hz, 1H), 

3.15 (d, J = 12.4 Hz, 1H), 2.34-2.26 (m, 1H), 2.23 (s, 1H), 1.38 (d, J = 6.8 Hz, 3H), 0.78 (d, J = 6.8 Hz, 

3H); 13C NMR (100 MHz, CDCl3) δ 165.7, 144.1, 137.7, 136.7, 134.1, 128.9, 128.6, 128.1, 128.1, 128.0, 
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126.9, 126.8, 117.6, 116.4, 112.0, 76.8, 67.9, 61.3, 54.6, 47.7, 32.9, 18.5, 17.2. HRMS (ESI) calcd. for 

C33H33N2O2
+ (M+H)+ 489.2537, found 489.2532. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 

mL/min, I=254 nm) τmajor = 8.6 min, τminor = 5.7 min; [α]D 25 103.4 (c 1.0, CHCl3, 92.5:7.5 er). 

 

(3S,4R,4'S)-1'-benzyl-4'-hydroxy-4'-isopropyl-1,4-diphenyl-1',4'-dihydro-2'H-spiro[azetidine-

3,3'-quinolin]-2-one(8aa’) 

 

The product was isolated in the synthesis of 8aa by silica gel column chromatography (ethyl 

acetate/petroleum ether = 1:5). 26.7 mg, 27%, white solid, 1H NMR (400 MHz, CDCl3) δ 7.39-7.29 (m, 

8H), 7.25-7.16 (m, 7H), 7.14-7.06 (m, 1H), 7.00 (t, J = 7.6 Hz, 1H), 6.47 (d, J = 8.0 Hz, 1H), 5.62 (s, 

1H), 4.54 (d, J = 17.2 Hz, 1H), 4.34 (d, J = 17.6 Hz, 1H), 3.46 (d, J = 12.8 Hz, 1H), 3.02 (d, J = 12.8 Hz, 

1H), 2.36-2.29 (m, 1H), 2.16 (s, 1H), 1.22 (d, J = 6.8 Hz, 3H), 0.78 (d, J = 6.8 Hz, 3H);13C NMR (100 

MHz, CDCl3) δ 167.6, 143.7, 137.3, 137.0, 128.9, 128.8, 128.7, 128.6, 128.5, 127.9, 126.8, 126.4, 125.1, 

124.5, 123.8, 117.4, 116.0, 110.8, 74.9, 66.2, 59.7, 54.0, 49.6, 35.1, 18.7, 18.3. HRMS (ESI) calcd. for 

C33H33N2O2
+ (M+H)+ 489.2537, found 489.2532. HPLC (IC-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 

mL/min, I=254 nm) τmajor = 5.9 min, τminor = 4.9 min; [α]D 25 78.6 (c 1.0, CHCl3, 93.5:6.5 er). 

 

IV. Synthetic Transformations  

 

Gram synthesis of 3bd: A mixture of Cu(OTf)2 (0.30 mmol, 105 mg, 10 mol%) with (4S,4'S)-L6 

(L6, 0.36 mmol, 219 mg, 12 mol%) in dry C6H5CF3 (20 mL) was stirred at room temperature for 2 

h under the atmosphere of argon. Then, corresponding propiolamide 1b (3.0 mmol, 1.0 equiv.), 

nitrone 2d (3.6 mmol, 1.2 equiv.), tBuOLi (4.5 mmol, 0.36 g, 1.5 equiv.) and dry C6H5CF3 (5 mL) 

were added to the mixture at 0 oC and the reaction mixture was stirred at this temperature for 12 

hours. After the reaction was complete (monitored by TLC), the solvent was removed in vacuum. 

Then H2O (50.0 mL) and ethyl acetate (50.0 mL) were added into the mixture. The organic phase 

was separated, and the aqueous phase was extracted with ethyl acetate (50.0 mL× 3). Τhe combined 
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organic phase was washed with H2O and brine, dried over Na2SO4.The solvent was removed under 

reduced pressure. The residue was purified by flash chromatography (ethyl acetate/petroleum ether = 

1:4) to afford the desired products 3bd in 70% yield with 95:5 er. The e.r. value of 3bd was increased 

to 99.5:0.5 after single recrystallization in ethyl acetate and petroleum ether.  
1H NMR (400 MHz, CDCl3) δ 7.67-7.59 (m, 1H), 7.38-7.11 (m, 9H), 7.08-7.00 (m, 1H), 6.99-6.32 (m, 

7H), 5.38 (s, 1H), 4.97 (d, J = 15.6 Hz, 1H), 4.25 (d, J = 15.6 Hz, 1H), 3.79 (s, 3H), 2.58-2.48 (m, 1H), 

2.45 (s, 1H), 1.07 (d, J = 6.8 Hz, 3H), 0.84 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 165.6, 

161.3, 158.6, 138.3, 136.4, 132.3, 131.7, 129.4, 129.0, 128.3, 127.8, 126.8, 124.3, 123.7, 122.9, 117.5, 

116.4, 114.0, 75.2, 59.6, 55.3, 47.6, 36.3, 18.6, 17.3. HRMS (ESI) calcd. for C34H32BrN2O4
+ (M+H)+ 

611.1540, found 611.1540. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) 

τmajor = 15.8 min, τminor = 10.2 min; [α]D 25 106.0 (c 1.0, CHCl3, 99.5:0.5 er). 

 

Synthesis of 4: A mixture of 3bd (0.2 mmol, 121 mg), Pd(Cl)2PPh2 (0.02 mmol, 15.4 mg, 10 mol%), 

and Cs2CO3 (0.6 mmol, 195 mg, 3 equiv.) in Dioxane/H2O=1:1 (2.2 mL) was stirred in 40 ℃ for 8 

hours under the argon atmosphere. After the reaction was completed, the mixture was concentrated 

in vacuum and then loaded on silica column (ethyl acetate/petroleum ether = 1:3) to afford the title 

compound 4 as a white solid in 94% yield (114.4 mg), with 99.5:0.5 er.  
1H NMR (400 MHz, DMSO-d6) δ 7.77-7.69 (m, 2H), 7.65-7.55 (m, 3H), 7.46 (t, J = 7.7 Hz, 2H), 7.41-

7.32 (m, 2H), 7.30 (d, J = 7.3 Hz, 2H), 7.28-7.20 (m, 4H), 7.07 (t, J = 7.3 Hz, 1H), 6.84-6.61 (m, 3H), 

6.44-6.32 (m, 4H), 6.10 (s, 1H), 5.61 (s, 1H), 4.86 (d, J = 15.9 Hz, 1H), 4.25 (d, J = 16.3 Hz, 1H), 3.26 

(s, 3H), 2.48-2.40 (m, 1H), 0.92 (d, J = 6.7 Hz, 3H), 0.75 (d, J = 6.8 Hz, 3H);  13C NMR (100 MHz, 

DMSO-d6) δ 166.3, 161.9, 158.2, 140.3, 139.3, 138.4, 137.1, 133.0, 129.6, 129.5, 129.2, 128.9, 128.6, 

128.5, 128.2, 127.7, 127.5, 126.9, 126.7, 124.4, 123.7, 117.5, 116.4, 114.0, 76.3, 75.3, 59.5, 54.8, 35.8, 

18.7, 18.0. HRMS (ESI) calcd. for C40H37N2O4
+ (M+H)+ 609.2748, found 609.2743. HPLC (AD-H, n-

hexane/i-PrOH = 80:20, flow rate=1.0 mL/min, I=254 nm) τmajor = 19.0 min, τminor = 8.2 min; [α]D 25 90.6 

(c 1.0, CHCl3, 99.5:0.5 er). 

 

Synthesis of 5: A mixture of 3bd (0.2 mmol, 121 mg), Ce(NH4)2(NO3)6 (0.6 mmol, 329 mg, 3.0 

equiv.) in DCM (2 mL) was stirred in room trmperature for 12 hours. After the reaction was 

completed, the mixture was quenched with H2O and extracted with ethyl acetate, dried over Na2SO4. 

The organic phase was concentrated in vacuum and the residue was loaded on silica column (ethyl 

acetate/petroleum ether = 1:5) to afford the title compound 5 as a white solid in 80% yield (78.4 mg) 

and with 99.5:0.5 er.  
1H NMR (400 MHz, DMSO-d6) δ 9.99 (s, 1H), 7.52-7.48(m, 1H), 7.37 (d, J = 8.8 Hz, 2H), 7.30 (t, J = 

7.9 Hz, 2H), 7.28-7.24 (m, 1H), 7.23-7.17 (m, 2H), 7.15-7.10 (m, 1H), 7.07 (t, J = 7.3 Hz, 1H), 6.63-

6.50 (m, 3H), 5.97 (s, 1H), 5.55 (s, 1H), 2.45-2.40 (m, 1H), 0.89 (d, J = 6.8 Hz, 3H), 0.79 (d, J = 6.8 Hz, 

3H); 13C NMR (100 MHz, DMSO-d6) δ 166.4, 161.9, 137.0, 136.2, 133.3, 131.3, 129.8, 129.7, 129.2, 

127.8, 125.9, 124.4, 122.6, 122.1, 117.4, 115.7, 76.9, 75.5, 58.9, 36.2, 18.7, 17.9. HRMS (ESI) calcd. 

for C26H24BrN2O3
+ (M+H)+ 491.0965, found 491.0965. HPLC (AD-H, n-hexane/i-PrOH = 90:10, flow 

rate=1.0 mL/min, I=254 nm) τmajor = 29.6 min, τminor = 8.3 min; [α]D 25 74.6 (c 1.0, CHCl3, 99.5:0.5 er). 

 

 

Synthesis of 6: A mixture of 4 (0.2 mmol, 121 mg), Ce(NH4)2(NO3)6 (0.6 mmol, 329 mg, 3.0 equiv.) 

in DCM (2 mL) was stirred in room trmperature for 12 hours. After the reaction was completed, the 
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mixture was quenched with H2O and extracted with ethyl acetate, dried over Na2SO4. The organic 

phase was concentrated in vacuum and the residue was loaded on silica column (ethyl 

acetate/petroleum ether = 1:2) to afford the title compound 6 as a white solid in 81% yield (79.1 mg) 

with 99.5:0.5 er. 
1H NMR (400 MHz, CDCl3) δ 7.62 (d, J = 7.7 Hz, 1H), 7.52 (d, J = 7.9 Hz, 2H), 7.45-7.28 (m, 6H), 7.25 

(d, J = 11.2 Hz, 4H), 7.13-6.97 (m, 2H), 6.92-6.63 (m, 2H), 6.43 (d, J = 8.0 Hz, 1H), 5.51 (s, 1H), 2.65-

2.53 (m, 1H), 2.41 (s, 1H), 1.06 (d, J = 6.8 Hz, 3H), 0.91 (d, J = 6.8 Hz, 3H);  13C NMR (150 MHz, 

CDCl3) δ 166.2, 161.1, 141.3, 140.2, 136.7, 134.6, 131.51, 131.49, 129.2, 129.0, 128.8, 127.8, 127.5, 

127.0, 126.7, 125.3, 124.3, 123.4, 117.6, 115.6, 75.1, 60.0, 36.9, 18.6, 17.3, 17.3. HRMS (ESI) calcd. 

for C32H28N2NaO3
+ (M+Na)+ 511.1992, found 511.1975. HPLC (AD-H, n-hexane/i-PrOH = 80:20, flow 

rate=1.0 mL/min, I=254 nm) τmajor = 8.0 min, τminor = 5.4 min; [α]D 25 88.6 (c 1.0, CHCl3, 99.5:0.5 er). 

 

V. Epimerization of 3aa’ to 3aa 

A mixture of 3aa’ (0.1 mmol, 1.0 equiv., 95.5:4.5 er), tBuOLi (12 mg, 0.15mmol,1.5 equiv.) 

in PhCF3 (1 mL) was stirred at 0 oC for 12 hours. The solvent was removed in vacuum. Then H2O 

(5.0 mL) and ethyl acetate (5.0 mL) were added into the mixture. The organic phase was separated, 

and the aqueous phase was extracted with ethyl acetate (5.0 mL× 3). Τhe combined organic phase 

was washed with H2O and brine, dried over Na2SO4.The solvent was removed under reduced 

pressure. The residue was purified by flash chromatography to afford 3aa (0.098mmol, 49.2mg, 

95.5:4.5er). At room temperature, the transformation was completed in 2 hours. 

 

 

VI. X-Ray Crystallographic Data of 3ba and 3ba’  

 

X-Ray Crystallographic Data of 3ba 

Compounds 3ba were collected at 100 K on a Rigaku Oxford Diffraction Supernova Dual Source, 

Cu at Zero equipped with an AtlasS2 CCD using Cu Kα radiation. The data were collected and 

processed using CrysAlisPro22. 

The chiral 3ba was completely dissolved in ethyl acetate (0.3 mL). Hexanes (1.0 mL) was added 

slowly to the solution at room temperature. The solvent diffused slowly, and the single crystal was 

obtained after two days. The structure in Figure S1 showed the absolute configuration of 3ba is 

(2R,3S,4'R). The CCDC number is 2267696. These details can be obtained free of charge via 

www.ccdc.com.ac.uk/ data_ request/cif from the Cambridge Crystallo- graphic Data Centre.  

Figure S1. Thermal Ellipsoid Plot for 3ba (30% probability level) 
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Crystal Data for 3ba 

Identification code LJ0517 

Empirical formula C34H32N2O4 

Formula weight 532.61 

Temperature/K 150.00(10) 

Crystal system orthorhombic 

Space group P212121 

a/Å 6.87031(10) 

b/Å 18.6297(3) 

c/Å 21.5547(3) 

α/° 90 

β/° 90 

γ/° 90 

Volume/Å3 2758.83(7) 

Z 4 

ρcalcg/cm3 1.282 

μ/mm-1 0.673 

F(000) 1128.0 

Crystal size/mm3 0.16 × 0.13 × 0.11 

Radiation Cu Kα (λ = 1.54184) 

2Θ range for data collection/° 6.27 to 147.916 

Index ranges -8 ≤ h ≤ 5, -19 ≤ k ≤ 22, -26 ≤ l ≤ 24 

Reflections collected 16646 

Independent reflections 5482 [Rint = 0.0285, Rsigma = 0.0297] 

Data/restraints/parameters 5482/0/366 

Goodness-of-fit on F2 1.051 

Final R indexes [I>=2σ (I)] R1 = 0.0317, wR2 = 0.0781 

Final R indexes [all data] R1 = 0.0358, wR2 = 0.0799 

Largest diff. peak/hole / e Å-3 0.17/-0.14 

Flack/Hooft parameter 0.09(8)/0.08(8) 
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X-Ray Crystallographic Data of 3ba’ 

Compounds 3ba’ were collected at 100 K on a Rigaku Oxford Diffraction Supernova Dual Source, 

Cu at Zero equipped with an AtlasS2 CCD using Cu Kα radiation. The data were collected and 

processed using CrysAlisPro22. 

The chiral 3ba’ was completely dissolved in DCM (0.3 mL). Hexanes (1.0 mL) was added slowly 

to the solution at room temperature. The solvent diffused slowly, and the single crystal was obtained 

after two days. The structure in Figure S2 showed the absolute configuration of 3ba’ is (2R,3S,4'R). 

The CCDC number is 2267697. These details can be obtained free of charge via 

www.ccdc.com.ac.uk/ data_ request/cif from the Cambridge Crystallo- graphic Data Centre.  

Figure S2. Thermal Ellipsoid Plot for 3ba’ (30% probability level) 

 

 

Crystal data and structure refinement for LJ-0515. 

Identification code LJ-0515 

Empirical formula C35H34Cl2N2O4 

Formula weight 617.54 

Temperature/K 149.99(10) 

Crystal system monoclinic 

Space group P21 

a/Å 12.9975(2) 

b/Å 8.1026(2) 

c/Å 14.7406(3) 

α/° 90 

β/° 103.744(2) 

γ/° 90 

Volume/Å3 1507.93(5) 
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Z 2 

ρcalcg/cm3 1.360 

μ/mm-1 2.283 

F(000) 648.0 

Crystal size/mm3 0.15 × 0.14 × 0.11 

Radiation Cu Kα (λ = 1.54184) 

2Θ range for data collection/° 6.172 to 148.21 

Index ranges -16 ≤ h ≤ 16, -9 ≤ k ≤ 9, -18 ≤ l ≤ 18 

Reflections collected 14476 

Independent reflections 5721 [Rint = 0.0342, Rsigma = 0.0386] 

Data/restraints/parameters 5721/1/392 

Goodness-of-fit on F2 1.066 

Final R indexes [I>=2σ (I)] R1 = 0.0334, wR2 = 0.0825 

Final R indexes [all data] R1 = 0.0357, wR2 = 0.0837 

Largest diff. peak/hole / e Å-3 0.16/-0.25 

Flack/Hooft parameter -0.008(9)/-0.005(6) 

 

 

 

VII. NMR and HPLC Spectra 
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 2023/6/8 11:36:19   1 / 1 

 E:\数据\LJ\111\LJ-template-rac-AD20%.lcd 

HPLC Reprot

Sample name : LJ-template-rac-AD20%
: 

Data name : LJ-template-rac-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/8 11:01:20 Analyst : System Administrator
Pro. Date : 2023/6/8 11:21:04 Processor : System Administrator

min
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Height
 54807 
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 103058 

Area%
 49.563 
 50.437 

    M 
    M 

<Sample Information>



 2023/6/8 11:38:21   1 / 1 

 E:\数据\LJ\111\LJ-D009-CHIRAL-AD20%1.lcd 

HPLC Reprot

Sample name : LJ-D009-CHIRAL-AD20%
: 

Data name : LJ-D009-CHIRAL-AD20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/7 10:09:13 Analyst : System Administrator
Pro. Date : 2023/6/7 10:27:28 Processor : System Administrator
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<Sample Information>



 2023/6/11 13:12:32   1 / 1 

 C:\Users\lenovo\Desktop\LJ-325-AD-10%.lcd 

HPLC Report

Sample name : LJ-325-ad-10
: 

Data name : LJ-325-AD-10%.lcd
Acq. name : AD-10%-H.lcm

: 
Location : 1-1 Sample Typle : 未知

: 1 uL
Ana. Date : 2022/11/8 12:56:29 Analyst : System Administrator
Pro. Date : 2023/6/6 21:01:51 Processor : System Administrator
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化合物名

<Sample information>



 2023/6/18 11:02:34   1 / 1 

 E:\MHW\MHWL004-1-AD10%.lcd 

HPLC Reprot

Sample name : MHWL004-1
: 

Data name : MHWL004-1-AD10%.lcd
Acq. name : AD-10%-H.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/11 13:06:38 Analyst : System Administrator
Pro. Date : 2023/6/11 13:25:30 Processor : System Administrator
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 95.516 
 4.484   V 

<Sample Information>



 2023/6/8 20:44:44   1 / 1 

 E:\数据\LJ\111\LJ-444-RAC-IC20%.lcd 

HPLC Reprot

Sample name : LJ-444-RAC-IC20%
: 

Data name : LJ-444-RAC-IC20%.lcd
Acq. name : IC-H-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/8 18:58:28 Analyst : System Administrator
Pro. Date : 2023/6/8 20:44:08 Processor : System Administrator

min

mV

10 20 30 40 50 60 70

0

25

50

75

100

SPD-20A 254nm

 
1
0
.
2
8
0
 

 
6
5
.
3
7
4
 

SPD-20A

Entry
 1 
 2 
Sum

RT[min]
 10.280 
 65.374 

Area
 2594425 
 2557004 
 5151429 

Height
 95751 
 15163 
 110913 

Area%
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 49.637 
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<Sample Information>



 2023/6/13 20:35:06   1 / 1 

 E:\数据\LJ\111\pmb-524.lcd 

HPLC Reprot

Sample name : pmb-0523
: 

Data name : pmb-524.lcd
Acq. name : IC-H-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/23 17:03:08 Analyst : System Administrator
Pro. Date : 2023/5/23 18:17:23 Processor : System Administrator
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<Sample Information>



 2023/6/8 15:41:58   1 / 1 

 E:\数据\LJ\111\LJ-470-ad20%4.lcd 

HPLC Reprot

Sample name : LJ-470l-ad20%
: 

Data name : LJ-470-ad20%4.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/24 18:47:58 Analyst : System Administrator
Pro. Date : 2023/6/6 23:46:34 Processor : System Administrator
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 50.194 
 49.806 
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<Sample Information>



 2023/6/8 15:42:20   1 / 1 

 E:\数据\LJ\111\LJ-470-chiral-ad20%2.lcd 

HPLC Reprot

Sample name : LJ-470-chiral-ad20%
: 

Data name : LJ-470-chiral-ad20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/24 17:27:26 Analyst : System Administrator
Pro. Date : 2023/6/6 23:47:20 Processor : System Administrator
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 95.763 
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<Sample Information>



 2023/6/8 15:42:57   1 / 1 

 E:\数据\LJ\111\lj-418-2-ad20%1.lcd 

HPLC Reprot

Sample name : lj-418-2-ad20%
: 

Data name : lj-418-2-ad20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/22 14:15:18 Analyst : System Administrator
Pro. Date : 2023/6/6 23:31:06 Processor : System Administrator
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<Sample Information>



 2023/6/9 3:21:12   1 / 1 

 E:\MHW\MHWK155-A-AD20%.lcd 

HPLC Reprot

Sample name : MHWK155-A
: 

Data name : MHWK155-A-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/8 14:43:19 Analyst : System Administrator
Pro. Date : 2023/6/8 15:09:49 Processor : System Administrator
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 21634 
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 717844 

Area%
 2.185 
 97.815 

<Sample Information>



 2023/6/8 15:44:19   1 / 1 

 E:\数据\LJ\111\LJ-398-1-AD20%1.lcd 

HPLC Reprot

Sample name : LJ-398-1-AD20%
: 

Data name : LJ-398-1-AD20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/15 14:58:07 Analyst : System Administrator
Pro. Date : 2023/6/6 23:14:44 Processor : System Administrator
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Area%
 49.908 
 50.092 

<Sample Information>



 2023/6/9 3:22:14   1 / 1 

 E:\MHW\MHWK155-B-2-AD20%.lcd 

HPLC Reprot

Sample name : MHWK155-B-2
: 

Data name : MHWK155-B-2-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/8 17:27:09 Analyst : System Administrator
Pro. Date : 2023/6/8 17:44:32 Processor : System Administrator

min

mV

7 8 9 10 11 12 13

0

100

200

300

400

SPD-20A 254nm

 
8
.
3
1
4
 

 
1
0
.
3
0
9
 

SPD-20A

Entry
 1 
 2 
Sum

RT[min]
 8.314 
 10.309 

Area
 168745 
 8419926 
 8588671 

Height
 10942 
 402153 
 413095 

Area%
 1.965 
 98.035 

    M 
    M 

<Sample Information>



 2023/6/8 15:45:51   1 / 1 

 E:\数据\LJ\111\LJ-416-2-AD20%.lcd 

HPLC Reprot

Sample name : LJ-416-2-AD20%
: 

Data name : LJ-416-2-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/17 16:41:28 Analyst : System Administrator
Pro. Date : 2023/6/6 23:28:46 Processor : System Administrator

min
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Area%
 50.175 
 49.825 

    M 
    M 

<Sample Information>



 2023/6/8 15:46:18   1 / 1 

 E:\数据\LJ\111\LJ-416-2-CHIRAL-AD20%2.lcd 

HPLC Reprot

Sample name : LJ-416-2-CHIRAL-20%
: 

Data name : LJ-416-2-CHIRAL-AD20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/18 15:36:00 Analyst : System Administrator
Pro. Date : 2023/6/6 23:29:41 Processor : System Administrator
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 96.247 

    M 

<Sample Information>



 2023/6/8 15:48:15   1 / 1 

 E:\数据\LJ\111\LJ-398-2-AD20%1.lcd 

HPLC Reprot

Sample name : LJ-398-2-AD20%
: 

Data name : LJ-398-2-AD20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/15 15:50:13 Analyst : System Administrator
Pro. Date : 2023/6/6 23:16:01 Processor : System Administrator
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 48.328 

    M 
    M 

<Sample Information>



 2023/6/8 15:48:48   1 / 1 

 E:\数据\LJ\111\LJ-398-2-CHIRAL-AD20%2.lcd 

HPLC Reprot

Sample name : LJ-398-2-CHIRAL-AD20%
: 

Data name : LJ-398-2-CHIRAL-AD20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/15 16:12:15 Analyst : System Administrator
Pro. Date : 2023/6/6 23:16:58 Processor : System Administrator
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 3.381 
 96.619 

    M 
    M 

<Sample Information>



 2023/6/8 15:53:05   1 / 1 

 E:\数据\LJ\111\LJ-416-1-AD20%.lcd 

HPLC Reprot

Sample name : LJ-416-1-AD20%
: 

Data name : LJ-416-1-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/17 15:49:51 Analyst : System Administrator
Pro. Date : 2023/6/6 23:27:27 Processor : System Administrator
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 247073 
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 49.938 
 50.062 

    M 
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<Sample Information>



 2023/6/9 3:33:02   1 / 1 

 E:\MHW\MHWK156-1-AD20%.lcd 

HPLC Reprot

Sample name : MHWK156-1
: 

Data name : MHWK156-1-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/8 16:27:58 Analyst : System Administrator
Pro. Date : 2023/6/8 18:06:47 Processor : System Administrator
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 25993 
 688105 
 714098 

Area%
 2.319 
 97.681 

<Sample Information>



 2023/6/8 15:50:33   1 / 1 

 E:\数据\LJ\111\LJ-436-1-IC20%1.lcd 

HPLC Reprot

Sample name : LJ-436-1-IC20%
: 

Data name : LJ-436-1-IC20%1.lcd
Acq. name : IC-H-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/11 9:14:53 Analyst : System Administrator
Pro. Date : 2023/6/6 23:33:08 Processor : System Administrator
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 579874 

Area%
 50.178 
 49.822 

    M 
    M 

<Sample Information>



 2023/6/8 15:50:53   1 / 1 

 E:\数据\LJ\111\LJ-436-1-CHIRAL-IC20%1.lcd 

HPLC Reprot

Sample name : LJ-436-1-CHIRAL-IC20%
: 

Data name : LJ-436-1-CHIRAL-IC20%1.lcd
Acq. name : IC-H-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/12 16:27:21 Analyst : System Administrator
Pro. Date : 2023/6/6 23:33:49 Processor : System Administrator
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    M 
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<Sample Information>



 2023/6/8 15:49:29   1 / 1 

 E:\数据\LJ\111\lj-418-1-ad20%1.lcd 

HPLC Reprot

Sample name : lj-418-1-ad20%
: 

Data name : lj-418-1-ad20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/22 10:45:32 Analyst : System Administrator
Pro. Date : 2023/6/6 23:30:00 Processor : System Administrator
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Height
 291776 
 253903 
 545679 

Area%
 49.787 
 50.213   V 

<Sample Information>



 2023/6/8 15:49:50   1 / 1 

 E:\数据\LJ\111\lj-418-1-chiral-ad20%2.lcd 

HPLC Reprot

Sample name : lj-418-1-chiral-ad20%
: 

Data name : lj-418-1-chiral-ad20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/22 11:27:10 Analyst : System Administrator
Pro. Date : 2023/6/6 23:30:36 Processor : System Administrator
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 94.929     M 

<Sample Information>



 2023/6/8 15:55:53   1 / 1 

 E:\数据\LJ\111\LJ-446-1-IC20%3.lcd 

HPLC Reprot

Sample name : LJ-446-1-IC20%
: 

Data name : LJ-446-1-IC20%3.lcd
Acq. name : IC-H-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/11 10:26:56 Analyst : System Administrator
Pro. Date : 2023/6/6 23:40:01 Processor : System Administrator
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 381445 
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 50.362 
 49.638 

    M 
    M 

<Sample Information>



 2023/6/8 15:56:13   1 / 1 

 E:\数据\LJ\111\LJ-446-1-CHIRAL-IC20%4.lcd 

HPLC Reprot

Sample name : LJ-446-1-CHIRAL-IC20%
: 

Data name : LJ-446-1-CHIRAL-IC20%4.lcd
Acq. name : IC-H-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/11 11:17:07 Analyst : System Administrator
Pro. Date : 2023/6/6 23:40:45 Processor : System Administrator
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Height
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 94.863 
 5.137 

    M 
    M 

<Sample Information>



 2023/6/16 19:15:10   1 / 1 

 E:\数据\LJ\111\LJ-D40-2-RAC-IC10%.lcd 

HPLC Reprot

Sample name : LJ-D40-2-RAC-IC10%
: 

Data name : LJ-D40-2-RAC-IC10%.lcd
Acq. name : AS-H-10%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/16 17:20:23 Analyst : System Administrator
Pro. Date : 2023/6/16 19:14:44 Processor : System Administrator
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 92763 
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 49.454     M 

<Sample Information>



 2023/6/18 12:27:16   1 / 1 

 E:\MHW\MHWL019-1-IC20%.lcd 

HPLC Reprot

Sample name : MHWL019-1
: 

Data name : MHWL019-1-IC20%.lcd
Acq. name : IC-H-10%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/18 10:59:16 Analyst : System Administrator
Pro. Date : 2023/6/18 12:22:42 Processor : System Administrator
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    M 
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<Sample Information>



 2023/6/8 15:18:52   1 / 1 

 E:\数据\LJ\111\lj-437-2L-AD20%2.lcd 

HPLC Reprot

Sample name : lj-437-2-AD20%
: 

Data name : lj-437-2L-AD20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/29 21:09:27 Analyst : System Administrator
Pro. Date : 2023/6/6 23:55:26 Processor : System Administrator
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<Sample Information>



 2023/6/9 3:19:28   1 / 1 

 E:\MHW\MHWK154-B-AD20%.lcd 

HPLC Reprot

Sample name : MHWK154-B
: 

Data name : MHWK154-B-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/8 11:46:22 Analyst : System Administrator
Pro. Date : 2023/6/8 15:09:41 Processor : System Administrator
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<Sample Information>



 2023/6/8 15:19:25   1 / 1 

 E:\数据\LJ\111\LJ-415-4-AD20%8.lcd 

HPLC Reprot

Sample name : LJ-415-4-AD20%
: 

Data name : LJ-415-4-AD20%8.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/14 20:40:50 Analyst : System Administrator
Pro. Date : 2023/6/6 23:25:03 Processor : System Administrator
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    M 
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<Sample Information>



 2023/6/8 15:19:49   1 / 1 

 E:\数据\LJ\111\LJ-415-4-CHIRAL-AD20%9.lcd 

HPLC Reprot

Sample name : LJ-415-4-CHIRAL-AD20%
: 

Data name : LJ-415-4-CHIRAL-AD20%9.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/14 21:03:14 Analyst : System Administrator
Pro. Date : 2023/6/6 23:26:50 Processor : System Administrator
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 3.335 
 96.665 

    M 
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<Sample Information>



 2023/6/8 15:20:44   1 / 1 

 E:\数据\LJ\111\lj-389-1-b-ad-20%1.lcd 

HPLC Reprot

Sample name : lj-389-1-b-ad-20%
: 

Data name : lj-389-1-b-ad-20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/3/17 19:21:16 Analyst : System Administrator
Pro. Date : 2023/6/6 23:01:48 Processor : System Administrator
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    M 
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<Sample Information>



 2023/6/9 3:25:38   1 / 1 

 E:\MHW\MHWK152-1-AD-20%2.lcd 

HPLC Reprot

Sample name : MHWK152-1
: 

Data name : MHWK152-1-AD-20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/7 10:31:26 Analyst : System Administrator
Pro. Date : 2023/6/7 21:10:06 Processor : System Administrator
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<Sample Information>

SPD-20A  230nm



 2023/6/8 15:23:12   1 / 1 

 E:\数据\LJ\111\lj-387-2-B-ad-10%3.lcd 

HPLC Reprot

Sample name : lj-387-2-B-ad-10%
: 

Data name : lj-387-2-B-ad-10%3.lcd
Acq. name : AD-10%-H.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/3/15 18:31:49 Analyst : System Administrator
Pro. Date : 2023/6/6 23:00:09 Processor : System Administrator
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<Sample Information>



 2023/6/9 3:29:24   1 / 1 

 E:\数据\LJ\111\lj-387-2-B-chiral-ad-10%4.lcd 

HPLC Reprot

Sample name : lj-387-2-B-CHIRAL--ad-10%
: 

Data name : lj-387-2-B-chiral-ad-10%4.lcd
Acq. name : AD-10%-H.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/3/15 19:09:00 Analyst : System Administrator
Pro. Date : 2023/6/6 23:00:41 Processor : System Administrator
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<Sample Information>



 2023/6/8 15:28:23   1 / 1 

 E:\数据\LJ\111\lj-389-2-b-ad-20%1.lcd 

HPLC Reprot

Sample name : lj-389-2-b-ad-20%
: 

Data name : lj-389-2-b-ad-20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/3/17 20:48:06 Analyst : System Administrator
Pro. Date : 2023/6/6 23:04:02 Processor : System Administrator
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 1560229 
 1108833 
 2669062 

Area%
 49.700 
 50.300 

    M 
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<Sample Information>



 2023/6/8 15:28:07   1 / 1 

 E:\数据\LJ\111\lj-389-2-b-chiral-ad-20%2.lcd 

HPLC Reprot

Sample name : lj-389-2-b-chiral-ad-20%
: 

Data name : lj-389-2-b-chiral-ad-20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/3/17 21:07:58 Analyst : System Administrator
Pro. Date : 2023/6/6 23:04:57 Processor : System Administrator
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<Sample Information>



 2023/6/18 10:15:18   1 / 1 

 E:\MHW\MHWK102-2-AD-H-20%10.lcd 

HPLC Reprot

Sample name : MHWK102-2
: 

Data name : MHWK102-2-AD-H-20%10.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/24 20:39:03 Analyst : System Administrator
Pro. Date : 2023/4/24 20:52:39 Processor : System Administrator
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<Sample Information>



 2023/6/18 10:15:53   1 / 1 

 E:\MHW\MHWK105-B-AD-H-20%12.lcd 

HPLC Reprot

Sample name : MHWK105-B
: 

Data name : MHWK105-B-AD-H-20%12.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/25 15:10:01 Analyst : System Administrator
Pro. Date : 2023/4/25 15:24:17 Processor : System Administrator
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<Sample Information>



 2023/6/8 15:29:10   1 / 1 

 E:\数据\LJ\111\LJ-462-ad20%1.lcd 

HPLC Reprot

Sample name : LJ-462-ad20%
: 

Data name : LJ-462-ad20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/24 15:42:17 Analyst : System Administrator
Pro. Date : 2023/6/6 23:44:18 Processor : System Administrator

min

mV

10 11 12 13 14 15 16 17

0

250

500

SPD-20A 254nm

 
1
1
.
5
6
9
 

 
1
4
.
3
5
3
 

SPD-20A

Entry
 1 
 2 
Sum

RT[min]
 11.569 
 14.353 

Area
 16340200 
 16422774 
 32762974 

Height
 655751 
 515395 
 1171146 

Area%
 49.874 
 50.126 

    M 
    M 

<Sample Information>



 2023/6/8 15:29:40   1 / 1 

 E:\数据\LJ\111\LJ-462-chiral-ad20%3.lcd 

HPLC Reprot

Sample name : LJ-462-chiral-ad20%
: 

Data name : LJ-462-chiral-ad20%3.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/24 18:24:57 Analyst : System Administrator
Pro. Date : 2023/6/6 23:46:12 Processor : System Administrator
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<Sample Information>



 2023/6/8 15:59:11   1 / 1 

 E:\数据\LJ\111\lj-460-ic20%2.lcd 

HPLC Reprot

Sample name : lj-460-ic20%
: 

Data name : lj-460-ic20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/19 15:17:47 Analyst : System Administrator
Pro. Date : 2023/6/6 23:43:10 Processor : System Administrator
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 50.474 
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<Sample Information>



 2023/6/11 18:35:40   1 / 1 

 E:\MHW\MHWL003-1-IC20%.lcd 

HPLC Reprot

Sample name : MHWL003-1-IC-20
: 

Data name : MHWL003-1-IC20%.lcd
Acq. name : IC-H-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/10 10:16:46 Analyst : System Administrator
Pro. Date : 2023/6/10 23:06:51 Processor : System Administrator
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<Sample Information>



 2023/6/8 15:30:24   1 / 1 

 E:\数据\LJ\111\LJ-392-3B-AD10%4.lcd 

HPLC Reprot

Sample name : LJ-392-3B-AD10%
: 

Data name : LJ-392-3B-AD10%4.lcd
Acq. name : AD-10%-H.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/5 18:32:28 Analyst : System Administrator
Pro. Date : 2023/6/6 23:08:32 Processor : System Administrator
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 267275 
 187815 
 455090 

Area%
 49.972 
 50.028 
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<Sample Information>



 2023/6/8 15:30:37   1 / 1 

 E:\数据\LJ\111\LJ-392-3B-CHIRAL-AD10%5.lcd 

HPLC Reprot

Sample name : LJ-392-3B-CHIRAL-AD10%
: 

Data name : LJ-392-3B-CHIRAL-AD10%5.lcd
Acq. name : AD-10%-H.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/5 19:03:11 Analyst : System Administrator
Pro. Date : 2023/6/6 23:09:29 Processor : System Administrator
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 95.041 
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<Sample Information>



 2023/6/8 15:13:18   1 / 1 

 E:\数据\LJ\111\lj-387-1-b-ad--20%1.lcd 

HPLC Reprot

Sample name : lj-387-1-b-ad--20%
: 

Data name : lj-387-1-b-ad--20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/3/15 15:04:19 Analyst : System Administrator
Pro. Date : 2023/6/6 22:58:44 Processor : System Administrator
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 50.012 
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    M 
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<Sample Information>



 2023/6/11 11:58:47   1 / 1 

 E:\数据\LJ\111\LJ-D23-2-CHIRAL-AD20%.lcd 

HPLC Reprot

Sample name : LJ-D23-2-CHIRAL-AD20%
: 

Data name : LJ-D23-2-CHIRAL-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/11 11:20:11 Analyst : System Administrator
Pro. Date : 2023/6/11 11:54:47 Processor : System Administrator
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Area%
 5.719 
 94.281 

    M 
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<Sample Information>



 2023/6/8 15:14:43   1 / 1 

 E:\数据\LJ\111\LJ-392-1B-AD-20%1.lcd 

HPLC Reprot

Sample name : LJ-392-1B-AD-20%
: 

Data name : LJ-392-1B-AD-20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/3 16:27:16 Analyst : System Administrator
Pro. Date : 2023/6/6 23:05:47 Processor : System Administrator
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Area%
 50.138 
 49.862 

    M 
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<Sample Information>



 2023/6/8 15:15:01   1 / 1 

 E:\数据\LJ\111\LJ-392-1B-CHIRAL-AD-20%2.lcd 

HPLC Reprot

Sample name : LJ-392-1B-CHIRAL-AD-20%
: 

Data name : LJ-392-1B-CHIRAL-AD-20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/3 17:15:04 Analyst : System Administrator
Pro. Date : 2023/6/6 23:06:37 Processor : System Administrator
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<Sample Information>



 2023/6/8 15:17:10   1 / 1 

 E:\数据\LJ\111\LJ-392-2B-AD-20%3.lcd 

HPLC Reprot

Sample name : LJ-392-2B-AD-20%
: 

Data name : LJ-392-2B-AD-20%3.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/3 18:00:56 Analyst : System Administrator
Pro. Date : 2023/6/6 23:07:09 Processor : System Administrator
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 49.811 
 50.189 

<Sample Information>



 2023/6/8 15:17:49   1 / 1 

 E:\数据\LJ\111\LJ-392-2B-CHIRAL-AD-20%5.lcd 

HPLC Reprot

Sample name : LJ-392-2B-CHIRAL-AD-20%
: 

Data name : LJ-392-2B-CHIRAL-AD-20%5.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/3 19:45:11 Analyst : System Administrator
Pro. Date : 2023/4/3 21:04:57 Processor : System Administrator
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<Sample Information>



 2023/6/8 15:16:18   1 / 1 

 E:\数据\LJ\111\LJ-415-1-AD20%1.lcd 

HPLC Reprot

Sample name : LJ-415-1-AD20%
: 

Data name : LJ-415-1-AD20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/14 17:13:58 Analyst : System Administrator
Pro. Date : 2023/6/6 23:23:28 Processor : System Administrator
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Area%
 49.970 
 50.030 

<Sample Information>



 2023/6/8 15:16:34   1 / 1 

 E:\数据\LJ\111\LJ-415-1-CHIRAL-AD20%2.lcd 

HPLC Reprot

Sample name : LJ-415-1-CHIRAL-AD20%
: 

Data name : LJ-415-1-CHIRAL-AD20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/14 17:50:24 Analyst : System Administrator
Pro. Date : 2023/6/6 23:24:11 Processor : System Administrator
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 95.350 

    M 
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<Sample Information>



 2023/6/9 17:25:49   1 / 1 

 E:\数据\LJ\111\LJ-409-2-AD20%3.lcd 

HPLC Reprot

Sample name : LJ-409-2-AD20%
: 

Data name : LJ-409-2-AD20%3.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/15 15:31:04 Analyst : System Administrator
Pro. Date : 2023/6/6 23:21:22 Processor : System Administrator
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    M 
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<Sample Information>



 2023/6/9 17:39:51   1 / 1 

 E:\数据\LJ\111\LJ-D16-2-CHIRAL-AD20%.lcd 

HPLC Reprot

Sample name : LJ-D16-2-CHIRAL-AD20%
: 

Data name : LJ-D16-2-CHIRAL-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/9 17:20:15 Analyst : System Administrator
Pro. Date : 2023/6/9 17:38:38 Processor : System Administrator
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<Sample Information>



 2023/6/9 21:08:57   1 / 1 

 E:\数据\LJ\111\LJ-D17-1-RAC-ad20%.lcd 

HPLC Reprot

Sample name : LJ-D17-1-RAC-ad20%
: 

Data name : LJ-D17-1-RAC-ad20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/9 20:24:12 Analyst : System Administrator
Pro. Date : 2023/6/9 21:07:55 Processor : System Administrator
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    M 
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<Sample Information>



 2023/6/12 17:33:11   1 / 1 

 E:\数据\LJ\111\LJ-D27-2-CHIRAL-AD20%.lcd 

HPLC Reprot

Sample name : LJ-D27-2-CHIRAL-AD20%
: 

Data name : LJ-D27-2-CHIRAL-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/12 16:01:33 Analyst : System Administrator
Pro. Date : 2023/6/12 17:31:24 Processor : System Administrator
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<Sample Information>



 2023/6/18 10:43:09   1 / 1 

 E:\MHW\MHWK099RAC-AD-H-20%3.lcd 

HPLC Reprot

Sample name : MHWK099RAC
: 

Data name : MHWK099RAC-AD-H-20%3.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/4/22 21:16:44 Analyst : System Administrator
Pro. Date : 2023/4/22 21:37:34 Processor : System Administrator
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Area%
 50.208 
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<Sample Information>



 2023/6/18 10:45:22   1 / 1 

 E:\MHW\MHWL008-AD-20%1.lcd 

HPLC Reprot

Sample name : MHWL008
: 

Data name : MHWL008-AD-20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/12 10:02:52 Analyst : System Administrator
Pro. Date : 2023/6/12 14:34:58 Processor : System Administrator
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    M 

<Sample Information>



 2023/6/18 10:48:41   1 / 1 

 E:\MHW\MHWL009-2RAC-AD20%.lcd 

HPLC Reprot

Sample name : MHWL009-2RAC
: 

Data name : MHWL009-2RAC-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/12 20:57:58 Analyst : System Administrator
Pro. Date : 2023/6/13 11:24:12 Processor : System Administrator
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<Sample Information>



 2023/6/18 10:49:21   1 / 1 

 E:\MHW\MHWL009-2-CHIRAL-AD20%.lcd 

HPLC Reprot

Sample name : MHWL009-2-CHIRAL
: 

Data name : MHWL009-2-CHIRAL-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/13 9:32:41 Analyst : System Administrator
Pro. Date : 2023/6/13 11:24:09 Processor : System Administrator
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    M 

<Sample Information>



 2023/6/18 10:51:18   1 / 1 

 E:\MHW\MHWL010RAC-IC20%.lcd 

HPLC Reprot

Sample name : MHWL010RAC
: 

Data name : MHWL010RAC-IC20%.lcd
Acq. name : IC-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/13 16:27:43 Analyst : System Administrator
Pro. Date : 2023/6/13 19:56:05 Processor : System Administrator
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    M 

<Sample Information>



 2023/6/18 10:52:28   1 / 1 

 E:\MHW\MHWL010CHIRAL-IC20%.lcd 

HPLC Reprot

Sample name : MHWL010CHIRAL
: 

Data name : MHWL010CHIRAL-IC20%.lcd
Acq. name : IC-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/13 17:30:05 Analyst : System Administrator
Pro. Date : 2023/6/14 10:30:28 Processor : System Administrator
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<Sample Information>



 2023/6/8 16:00:14   1 / 1 

 E:\数据\LJ\111\LJ-480-AD20%1.lcd 

HPLC Reprot

Sample name : LJ-480-AD20%
: 

Data name : LJ-480-AD20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/28 20:52:44 Analyst : System Administrator
Pro. Date : 2023/6/6 23:48:21 Processor : System Administrator
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<Sample Information>



 2023/6/8 16:00:39   1 / 1 

 E:\数据\LJ\111\LJ-480-0530-AD20%2.lcd 

HPLC Reprot

Sample name : LJ-480-0530-AD20%
: 

Data name : LJ-480-0530-AD20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/30 16:39:12 Analyst : System Administrator
Pro. Date : 2023/6/6 23:49:31 Processor : System Administrator
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<Sample Information>



 2023/6/8 16:08:20   1 / 1 

 E:\数据\LJ\111\LJ-487-AD20%1.lcd 

HPLC Reprot

Sample name : LJ-487-AD20%
: 

Data name : LJ-487-AD20%1.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/3 13:23:56 Analyst : System Administrator
Pro. Date : 2023/6/6 23:50:23 Processor : System Administrator
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 49.744 
 50.256 
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<Sample Information>



 2023/6/8 16:08:29   1 / 1 

 E:\数据\LJ\111\LJ-487-CHIRAL-AD20%2.lcd 

HPLC Reprot

Sample name : LJ-487-CHIRAL-AD20%
: 

Data name : LJ-487-CHIRAL-AD20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/3 13:52:05 Analyst : System Administrator
Pro. Date : 2023/6/6 23:50:57 Processor : System Administrator

min

mV

5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

0

100

200

300

SPD-20A 254nm

 
8
.
1
9
5
 

 
1
8
.
9
8
1
 

SPD-20A

Entry
 1 
 2 
Sum

RT[min]
 8.195 
 18.981 

Area
 43365 

 12523985 
 12567350 

Height
 2679 

 305485 
 308164 

Area%
 0.345 
 99.655 
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<Sample Information>



 2023/6/8 16:02:10   1 / 1 

 E:\数据\LJ\111\LJ-D001-AD10%1.lcd 

HPLC Reprot

Sample name : LJ-D001L-AD10%
: 

Data name : LJ-D001-AD10%1.lcd
Acq. name : AD-10%-H.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/3 18:05:46 Analyst : System Administrator
Pro. Date : 2023/6/6 23:51:41 Processor : System Administrator
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 49.666 
 50.334 
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<Sample Information>



 2023/6/8 16:07:45   1 / 1 

 E:\数据\LJ\111\LJ-D001-CHIRAL-AD10%2.lcd 

HPLC Reprot

Sample name : LJ-D001-CHIRAL-AD10%
: 

Data name : LJ-D001-CHIRAL-AD10%2.lcd
Acq. name : AD-10%-H.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/3 19:01:36 Analyst : System Administrator
Pro. Date : 2023/6/6 23:52:02 Processor : System Administrator
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<Sample Information>



 2023/6/13 11:02:50   1 / 1 

 E:\数据\LJ\111\LJ-D31-RAC-AD20%.lcd 

HPLC Reprot

Sample name : LJ-D31-RAC-AD20%
: 

Data name : LJ-D31-RAC-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/13 10:37:14 Analyst : System Administrator
Pro. Date : 2023/6/13 11:02:23 Processor : System Administrator
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 50.029 
 49.971 
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<Sample Information>



 2023/6/13 11:27:42   1 / 1 

 E:\数据\LJ\111\LJ-D31-CHIRAL-AD20%.lcd 

HPLC Reprot

Sample name : LJ-D31-CHIRAL-AD20%
: 

Data name : LJ-D31-CHIRAL-AD20%.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/6/13 11:01:43 Analyst : System Administrator
Pro. Date : 2023/6/13 11:26:51 Processor : System Administrator
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<Sample Information>



 2023/6/18 10:21:22   1 / 1 

 E:\MHW\MHWK132-ad20%2.lcd 

HPLC Reprot

Sample name : MHWK132
: 

Data name : MHWK132-ad20%2.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/25 21:46:57 Analyst : System Administrator
Pro. Date : 2023/5/25 22:02:39 Processor : System Administrator
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<Sample Information>



 2023/6/18 10:22:35   1 / 1 

 E:\MHW\MHWK138-1-ad20%3.lcd 

HPLC Reprot

Sample name : MHWK138-1
: 

Data name : MHWK138-1-ad20%3.lcd
Acq. name : AD-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/26 9:21:19 Analyst : System Administrator
Pro. Date : 2023/5/31 15:12:58 Processor : System Administrator
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<Sample Information>



 2023/6/18 10:23:46   1 / 1 

 E:\MHW\MHWK132-2-RAC-IC20%4.lcd 

HPLC Reprot

Sample name : MHWK132-2-RAC
: 

Data name : MHWK132-2-RAC-IC20%4.lcd
Acq. name : IC-H-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/31 9:37:36 Analyst : System Administrator
Pro. Date : 2023/5/31 15:13:12 Processor : System Administrator
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<Sample Information>



 2023/6/18 10:25:46   1 / 1 

 E:\MHW\MHWK138-2B-IC20%3.lcd 

HPLC Reprot

Sample name : MHWK138-2B
: 

Data name : MHWK138-2B-IC20%3.lcd
Acq. name : IC-H-20%.lcm

: 
Location : 1-1 Sample Typle : unknown

: 1 uL
Ana. Date : 2023/5/30 17:14:52 Analyst : System Administrator
Pro. Date : 2023/5/31 15:13:14 Processor : System Administrator
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<Sample Information>




