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Fig. S1. Molecular structure of 4d shown with 50% ellipsoidal probability.  (CCDC 1030663) 

 

Table S1.Crystal data and structure refinement for 4d. 

 

Empirical formula  C26 H18 Cl N O5 

Formula weight  459.86 

Temperature  296 K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P2(1)    

Unit cell dimensions a = 8.5053 (3) Å = 90.000°. 

 b = 18.3634 (5) Å = 106.636(2)°. 

 c = 14.5843 (4) Å  = 90.000°. 

Volume 2182.52 (12) Å3 

Z 4 

Density (calculated) 1.400 Mg/m3 

Absorption coefficient 0.214 mm-1 
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F(000) 952 

Crystal size 0.0043 x 0.0032 x 0.0028 mm3 

Theta range for data collection 1.457 to 28.011°. 

Index ranges -11<=h<=11, 0<=k<=24, -19<=l<=19 

Reflections collected 10341 

Independent reflections 5399 [R(int) = 0.0219] 

Completeness to theta = 28.011° 99.0 %  

Absorption correction Multi-scan 

Data / restraints / parameters 5399 / 1 / 597 

Goodness-of-fit on F2 1.230 

Final R indices [I>2sigma(I)] R1 = 0.0438, wR2 = 0.1062 

R indices (all data) R1 = 0.0329, wR2 = 0.0939 

Absolute structure parameter 0.07(6) 
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500 MHz 1H NMR spectra of compound 4a in CDCl3 
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HPLC graph of compound 4a (racemic) 

  

HPLC graph of compound 4a (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4b in CDCl3 
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 HPLC graph of compound 4b (racemic) 

 

HPLC graph of compound 4b (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4c in CDCl3 
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HPLC graph of compound 4c (racemic) 

  

HPLC graph of compound 4c (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4d in CDCl3 
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HPLC graph of compound 4d (racemic) 

 

HPLC graph of compound 4d (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4e in CDCl3 
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HPLC graph of compound 4e (racemic) 

 

HPLC graph of compound 4e (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4f in CDCl3 
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HPLC graph of compound 4f (racemic) 

 

HPLC graph of compound 4f (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4g in CDCl3 
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HPLC graph of compound 4g (racemic) 

  

HPLC graph of compound 4g (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4h in CDCl3 
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HPLC graph of compound 4h (racemic)

  

HPLC graph of compound 4h (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4i in CDCl3 
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HPLC graph of compound 4i (racemic) 

  

HPLC graph of compound 4i (enantioenriched) 
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500 MHz 1H NMR spectra of compound 4j in CDCl3 

  

125 MHz 13C NMR spectra of compound 4j in CDCl3 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0102030405060708090100110120130140150160170180190200
f1 (ppm)



S23 
 

 

HPLC graph of compound 4j (racemic) 

  

HPLC graph of compound 4j (enantioenriched) 
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500 MHz 1H NMR spectra of compound 4k in CDCl3 
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 125 MHz 13C NMR spectra of compound 4k in CDCl3 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)
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HPLC graph of compound 4k (racemic) 

 

HPLC graph of compound 4k (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4l in CDCl3 

 

100 MHz 13C NMR spectra of compound 4l in CDCl3 
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HPLC graph of compound 4l (racemic) 

 

HPLC graph of compound 4l (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4m in CDCl3 

 

100 MHz 13C NMR spectra of compound 4m in CDCl3 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0102030405060708090100110120130140150160170180190200
f1 (ppm)



S29 
 

 

HPLC graph of compound 4m (racemic) 

 

HPLC graph of compound 4m (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4n in CDCl3 
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HPLC graph of compound 4n (racemic) 

 

HPLC graph of compound 4n (enantioenriched) 
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400 MHz 1H NMR spectra of compound 4n in CDCl3 
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HPLC graph of compound of 4n (racemic) 

  

HPLC graph of compound of 4n (enantioenriched) 



S34 
 

 

400 MHz 1H NMR spectra of compound 9a in CDCl3 
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HPLC graph of compound 9a (racemic) 

 

HPLC graph of compound 9a (enantioenriched) 
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400 MHz 1H NMR spectra of compound 9b in CDCl3 
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HPLC graph of compound 9b (racemic) 

 

HPLC graph of compound 9b (enantioenriched) 
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500 MHz 1H NMR spectra of compound 9c in CDCl3 
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HPLC graph of compound 9c (racemic) 

 

HPLC graph of compound 9c (enantioenriched) 
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500 MHz 1H NMR spectra of compound 10a in CDCl3 
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HPLC graph of  compound 10a (racemic) 

 

HPLC graph of  compound 10a (enantioenriched) 
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400 MHz 1H NMR spectra of compound 11a in CDCl3 
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HPLC graph of compound 11a (racemic) 

 

 

HPLC graph of compound 11a (enantioenriched) 
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500 MHz 1H NMR spectra of compound 12a in CDCl3 

  

125 MHz 13C NMR spectra of compound 12a in CDCl3 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0102030405060708090100110120130140150160170180190
f1 (ppm)



S45 
 

 

HPLC graph of compound 12a (racemic) 

 

 

HPLC graph of compound 12a (enantioenriched) 
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500 MHz 1H NMR spectra of compound 12b in CDCl3 
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HPLC graph of compound 12b (racemic) 

  

HPLC graph of compound 12b (enantioenriched) 
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500 MHz 1H NMR spectra of compound 12c in CDCl3 
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HPLC graph of compound 12c (racemic) 

 

HPLC graph of compound 12c (enantioenriched) 
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500 MHz 1H NMR spectra of compound 12d in CDCl3 
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HPLC graph of compound 12d (racemic) 

 

HPLC graph of compound 12d (enantioenriched) 
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500 MHz 1H NMR spectra of compound 12e in CDCl3 
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HPLC Graph of compound 12e (racemic) 

 

HPLC Graph of compound 12e (enantioenriched) 
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500 MHz 1H NMR spectra of compound 12g in CDCl3 
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HPLC graph of compound 12g (racemic) 

 

HPLC graph of compound 12g (enantioenriched) 
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700 MHz 1H NMR spectra of compound 13a in CDCl3 
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175 MHz 13C NMR spectra of compound 13a in CDCl3 
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HPLC graph of compound 13a (racemic) 

 

 

 

HPLC graph of compound 13a (enantioenriched) 

 


