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1H and 13C NMR spectra of new compounds 

 

1H NMR (400 MHz) spectrum of 1, measured in chloroform-d at 303 K. 

 

 

13C NMR (100 MHz) spectrum of 1, measured in chloroform-d at 313 K. 
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IR spectrum of 1. 

 

Mass spectrum (FD) of 1. 
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1H NMR (400 MHz) spectrum of 2, measured in chloroform-d at 303 K. 

 

 

13C NMR (100 MHz) spectrum of 2, measured in chloroform-d at 313 K. 
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IR spectrum of 2. 

 

Mass spectrum (FD) of 2. 
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1H NMR (400 MHz) spectrum of (±)-3, measured in chloroform-d at 303 K. 

 

 

13C NMR (100 MHz) spectrum of (±)-3, measured in chloroform-d at 313 K. 
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IR spectrum of (±)-3. 

 

Mass spectrum (FD) of (±)-3. 
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1H NMR (400 MHz) spectrum of (±)-4, measured in chloroform-d at 303 K. 

 

 

13C NMR (100 MHz) spectrum of (±)-4, measured in chloroform-d at room temperature. 
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IR spectrum of (±)-4. 

 

Mass spectrum (FD) of (±)-4. 
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1H NMR (400 MHz) spectrum of 6, measured in chloroform-d at 303 K. 

 

 

13C NMR (100 MHz) spectrum of 6, measured in chloroform-d at 313 K. 
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IR spectrum of 6. 

 

Mass spectrum (FD) of 6. 
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1H NMR (400 MHz) spectrum of 7, measured in chloroform-d at 303 K. 

 

 

13C NMR (100 MHz) spectrum of 7, measured in chloroform-d at room temperature. 
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IR spectrum of 7. 

 

Mass spectrum (FD) of 7. 
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1H NMR (400 MHz) spectrum of (±)-8, measured in chloroform-d at 303 K. 

 

 

13C NMR (100 MHz) spectrum of (±)-8, measured in chloroform-d at room temperature. 
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IR spectrum of (±)-8. 

 

Mass spectrum (FD) of (±)-8. 
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1H NMR (400 MHz) spectrum of 12, measured in chloroform-d at room temperature. 

 

 

13C NMR (100 MHz) spectrum of 12, measured in chloroform-d at room temperature. 
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IR spectrum of 12. 

 

Mass spectrum (FD) of 12. 
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1H NMR (400 MHz) spectrum of 13 cont. ethanol, measured in chloroform-d at room 

temperature. 

 

 

13C NMR (100 MHz) spectrum of 13 cont. ethanol, measured in chloroform-d at room 

temperature. 
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IR spectrum of 13. 

 

Mass spectrum (FD) of 13. 
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1H NMR (400 MHz) spectrum of 16, measured in chloroform-d at room temperature. 

 

 

13C NMR (100 MHz) spectrum of 16, measured in chloroform-d at room temperature. 
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IR spectrum of 16.  

 

Mass spectrum (FD) of 16. 
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1H NMR (400 MHz) spectrum of 18a, measured in chloroform-d at room temperature. 

 

 

13C NMR (100 MHz) spectrum of 18a, measured in chloroform-d at 313 K. 
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IR spectrum of 18a. 

 

Mass spectrum (FD) of 18a. 
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1H NMR (400 MHz) spectrum of 18b cont. residual solvent (ethyl acetate), measured in 

chloroform-d at room temperature. 

 

 

13C NMR (100 MHz) spectrum of 18b, measured in chloroform-d at 313 K. 
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IR spectrum of 18b. 

 

Mass spectrum (FD) of 18b. 
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1H NMR (400 MHz) spectrum of 19, measured in chloroform-d at room temperature. 

 

 

13C NMR (100 MHz) spectrum of 19, measured in chloroform-d at room temperature. 
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IR spectrum of 19. 

 

Mass spectrum (FD) of 19. 
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1H NMR (400 MHz) spectrum of 15a, measured in chloroform-d at room temperature. 

 

 

13C NMR (100 MHz) spectrum of 15a, measured in chloroform-d at room temperature. 
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Mass spectrum (FD) of 15a. 

 

 

1H NMR (400 MHz) spectrum of 15b, measured in chloroform-d at room temperature. 
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13C NMR (100 MHz) spectrum of 15b, measured in chloroform-d at room temperature. 

 

 

Mass spectrum (FD) of 15b. 
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1H NMR (400 MHz) spectrum of 15c, measured in chloroform-d at room temperature. 

 

 

13C NMR (100 MHz) spectrum of 15c, measured in chloroform-d at room temperature. 
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Mass spectrum (FD) of 15c. 
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1H NMR (400 MHz) spectrum of a mixture of 25a and 25b, measured in chloroform-d 

at room temperature. 

 

13C NMR (100 MHz) spectrum of a mixture of 25a and 25b, measured in chloroform-d 

at 308 K. 
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IR spectrum of a mixture of 25a and 25b. 

 

Mass spectrum (FD) of a mixture of 25a and 25b. 
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1H NMR (400 MHz) spectrum of 29, measured in chloroform-d at room temperature. 

 

 

13C NMR (100 MHz) spectrum of 29, measured in chloroform-d at room temperature. 
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IR spectrum of 29. 

 

Mass spectrum (FD) of 29. 
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1H NMR (400 MHz) spectrum of 30, measured in chloroform-d at room temperature. 

 

 

13C NMR (100 MHz) spectrum of 30, measured in chloroform-d at room temperature. 



S76 

 

 

IR spectrum of 30. 

 

Mass spectrum (FD) of 30. 
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1H NMR spectra of new compounds (unprotected) 

 

1H NMR spectrum (400 MHz) of 9a cont. residual solvents (ethanol and ethyl acetate 

etc.), measured in chloroform-d at room temperature. 

 

1H NMR spectrum (400 MHz) of 9b cont. residual solvents (ethyl acetate etc.), 

measured in chloroform-d at room temperature. 
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1H NMR spectrum (400 MHz) of 10a and 10b, measured in chloroform-d at room 

temperature. 

 

 

1H NMR spectrum (400 MHz) of 11' cont. residual solvents (hexane), measured in 

chloroform-d at room temperature. 
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1H NMR spectrum (400 MHz) of 26', measured in chloroform-d at room temperature. 
 

 

1H NMR spectrum (400 MHz) of 28, measured in chloroform-d at room temperature. 
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1H NMR spectrum (400 MHz) of 30' cont. residual solvents (dichloromethane and 

hexane), measured in chloroform-d at room temperature. 
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(a)            (b) 

 

 

Chiral HPLC traces, detected by UV at 254 nm (green lines). 

(+)-3 

(–)-3 

(+)-8 (–)-8 


