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1. NMR spectra of substrates 1c and 2j-2n 
1H NMR (400 MHz, CDCl3) of substrate 1c 

  
13C NMR (100 MHz, CDCl3) of substrate 1c 
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1H NMR (400 MHz, CDCl3) of substrate 2j  

 

13C NMR (100 MHz, CDCl3) of substrate 2j  
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1H NMR (400 MHz, Acetone-d6) of substrate 2k 

 
 
 13C NMR (100 MHz, CDCl3) of substrate 2k  
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1H NMR (400 MHz, Acetone-d6) of substrate 2l 

 
 
 13C NMR (100 MHz, Acetone-d6) of substrate 2l 
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1H NMR (400 MHz, Acetone-d6) of substrate 2m 

 

 

13C NMR (100 MHz, CDCl3) of substrate 2m 
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1H NMR (400 MHz, Acetone-d6) of substrate 2n 

 

 

13C NMR (100 MHz, CDCl3) of substrate 2n  
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2. NMR spectra of products 3 
1H NMR (400 MHz, CDCl3) of compound 3aa 

 

13C NMR (100 MHz, CDCl3) of compound 3aa  
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1H NMR (400 MHz, CDCl3) of compound 3ab 

13C NMR (100 MHz, CDCl3) of compound 3ab  
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1H NMR (400 MHz, CDCl3) of compound 3ac: inseparable diastereomers with 89:11 dr 

 

 

13C NMR (100 MHz, CDCl3) of compound 3ac: inseparable diastereomers with 89:11 dr 
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1H NMR (400 MHz, CDCl3) of compound 3ad 

13C NMR (100 MHz, CDCl3) of compound 3ad  

 
  



S12 
 

1H NMR (400 MHz, CDCl3) of compound 3ae 

 
 
13C NMR (100 MHz, CDCl3) of compound 3ae  
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1H NMR (400 MHz, CDCl3) of compound 3af 

13C NMR (100 MHz, CDCl3) of compound 3af  
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1H NMR (400 MHz, CDCl3) of compound 3ag 

13C NMR (100 MHz, CDCl3) of compound 3ag  
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1H NMR (400 MHz, CDCl3) of compound 3ah 

13C NMR (100 MHz, CDCl3) of compound 3ah  
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1H NMR (400 MHz, CDCl3) of compound 3ai 

13C NMR (100 MHz, CDCl3) of compound 3ai  
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1H NMR (400 MHz, CDCl3) of compound 3aj 

13C NMR (100 MHz, CDCl3) of compound 3aj  

 
  



S18 
 

1H NMR (400 MHz, CDCl3) of compound 3ak 

13C NMR (100 MHz, CDCl3) of compound 3ak  
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1H NMR (400 MHz, CDCl3) of compound 3al 

13C NMR (100 MHz, CDCl3) of compound 3al  
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1H NMR (400 MHz, CDCl3) of compound 3am: inseparable diastereomers with 83:17 dr 

13C NMR (100 MHz, CDCl3) of compound 3am: inseparable diastereomers with 83:17 dr 
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1H NMR (400 MHz, CDCl3) of compound 3an: inseparable diastereomers with 82:18 dr 

13C NMR (100 MHz, CDCl3) of compound 3an: inseparable diastereomers with 82:18 dr 
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1H NMR (400 MHz, CDCl3) of compound 3ba 

13C NMR (100 MHz, CDCl3) of compound 3ba  
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1H NMR (400 MHz, CDCl3) of compound 3ca 

13C NMR (100 MHz, CDCl3) of compound 3ca  
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1H NMR (400 MHz, CDCl3) of compound 3da: inseparable diastereomers with 91:9 dr 

13C NMR (100 MHz, CDCl3) of compound 3da: inseparable diastereomers with 91:9 dr 
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1H NMR (400 MHz, CDCl3) of compound 3ea 

13C NMR (100 MHz, CDCl3) of compound 3ea  
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1H NMR (400 MHz, CDCl3) of compound 3fa 

13C NMR (100 MHz, CDCl3) of compound 3fa  
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1H NMR (400 MHz, CDCl3) of compound 3ga: inseparable diastereomers with 91:9 dr 

13C NMR (100 MHz, CDCl3) of compound 3ga: inseparable diastereomers with 91:9 dr 
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3. HPLC spectra of products 3 
3aa
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4. X-ray single-crystal data for product 3ae 
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The single-crystal of 3ae was grown from the mixed solution of dichloromethane and petrol ether 

(V/V = 1:4). The X-ray source used for the single crystal X-ray diffraction analysis of compound 

3ae was GaKα (λ = 1.34139), and the thermal ellipsoid was drawn at the 30% probability level. 

 

Empirical formula C31H24N2O5S 

Formula weight 536.58 

Temperature/K 170 

Crystal system triclinic 

Space group P-1 

a/Å 9.8432(8) 
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b/Å 10.4209(9) 

c/Å 14.3197(12) 

α/° 83.441(5) 

β/° 74.668(4) 

γ/° 84.081(5) 

Volume/Å3 1403.2(2) 

Z 2 

ρcalcg/cm3 1.270 

μ/mm-1 0.889 

F(000) 560.0 

Crystal size/mm3 0.12 × 0.05 × 0.03 

Radiation GaKα (λ = 1.34139) 

2Θ range for data collection/° 10.988 to 110.568 

Index ranges -12 ≤ h ≤ 11, -12 ≤ k ≤ 11, -17 ≤ l ≤ 17 

Reflections collected 14431 

Independent reflections 5288 [Rint = 0.0507, Rsigma = 0.0553] 

Data/restraints/parameters 5288/0/354 

Goodness-of-fit on F2 1.025 

Final R indexes [I>=2σ (I)] R1 = 0.0439, wR2 = 0.1074 

Final R indexes [all data] R1 = 0.0515, wR2 = 0.1122 

Largest diff. peak/hole / e Å-3 0.30/-0.47 

 


