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S1. Preparation of substituted ninhydrin 

 

The substituted ninhydrin 1a-d[1,2], 1e, 1g, 1i[3], 1f, 1h, 1j-lu[1,2] were synthesized 

according to the literature. 

 



S3 
 

S2. Chiral HPLC of compound 3a 

 

Chiral HPLC (Chiralcel OD-H, hexane:isopropanol = 90:1, 0.4mL/min, 230 nm) of 

compound 3a.  
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S4. 1H NMR, 19F NMR and 13C NMR spectrum of products 

 

1H NMR for compound 3a 

 

13C NMR for compound 3a 
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1H NMR for compound 3b 

 

 

1H NMR for compound 3b 
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1H NMR for compound 3c 

 

 

13C NMR for compound 3c 
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1H NMR for compound 3d 

 

 

13C NMR for compound 3d 
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1H NMR for compound 3d’ 

 

 

13C NMR for compound 3d’ 
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1H NMR for compound 3e 

 

 

1H NMR for compound 3e 
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1H NMR for compound 3e’ 

 

 

13C NMR for compound 3e’ 
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1H NMR for compound 3f 

 

 

13C NMR for compound 3f 
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1H NMR for compound 3f’ 

 

 

13C NMR for compound 3f’ 
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1H NMR for compound 3g 

 

 

13C NMR for compound 3g 
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The HMBC spectrum of the compound 3g in CDCl3. 

 

The HMQC spectrum of the compound 3g in CDCl3. 
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1H NMR for compound 3g’ 

 

 

13C NMR for compound 3g’ 
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The HMBC spectrum of the compound 3g’ in CDCl3. 

 

The HMQC spectrum of the compound 3g’ in CDCl3. 
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1H NMR for compound 3h 

 

 

19F NMR for compound 3h 
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13C NMR for compound 3h 

 

 

1H NMR for compound 3h’ 
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19F NMR for compound 3h’ 

 

 

13C NMR for compound 3h’ 
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1H NMR for compound 3i 

 

 

13C NMR for compound 3i 
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1H NMR for compound 3i’ 

 

 

13C NMR for compound 3i’ 
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The HMBC spectrum of the compound 3i’ in CDCl3. 

 

The HMQC spectrum of the compound 3i’ in CDCl3. 
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1H NMR for compound 3j 

 

 

13C NMR for compound 3j 
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1H NMR for compound 3j’ 

 

 

13C NMR for compound 3j’ 
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1H NMR for compound 3k 

 

 

13C NMR for compound 3k 
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1H NMR for compound 3k’ 

 

 

13C NMR for compound 3k’ 

 



S27 
 

 

1H NMR for compound 3l 

 

 

13C NMR for compound 3l 

 



S28 
 

 

1H NMR for compound 3l’ 

 

 

13C NMR for compound 3l’ 
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1H NMR for compound 3m 

 

 

19F NMR for compound 3m 
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13C NMR for compound 3m 

 

 

1H NMR for compound 3m’ 

 



S31 
 

 

19F NMR for compound 3m’ 

 

 

13C NMR for compound 3m’ 
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1H NMR for compound 3n 

 

 

13C NMR for compound 3n 
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1H NMR for compound 3n’ 

 

 

13C NMR for compound 3n’ 
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1H NMR for compound 3o 

 

 

13C NMR for compound 3o 
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1H NMR for compound 3o’ 

 

 

13C NMR for compound 3o’ 
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The HMBC spectrum of the compound 3o’ in CDCl3. 

 

The HMQC spectrum of the compound 3o’ in CDCl3. 

 



S37 
 

 

1H NMR for compound 3p 

 

 

13C NMR for compound 3p 
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1H NMR for compound 3q 

 

 

13C NMR for compound 3q 

 



S39 
 

 

1H NMR for compound 3r 

 

 

19F NMR for compound 3r 
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13C NMR for compound 3r 

 

1H NMR for compound 3u 
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13C NMR for compound 3u 

 

1H NMR for compound III 
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13C NMR for compound III 

 

 

1H NMR for compound IV 
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13C NMR for compound IV 

 

 

1H NMR for compound V 
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13C NMR for compound V 

 


