
1H, 13C and 19F   NMR Spectra 
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19F NMR (470 MHz, CDCl3) 3a 

1H NMR (500 MHz, CDCl3) 3b 



13C NMR (126 MHz, CDCl3) 3b 

 
19F NMR (470 MHz, CDCl3) 3b 

 



 

1H NMR (400 MHz, CDCl3) 3c 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR (126 MHz, CDCl3) 3c 



 

19F NMR (376 MHz, CDCl3) 3c 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (400 MHz, CDCl3) 4a  



 

13C NMR (126 MHz, CDCl3) 4a 

  

19F NMR (470 MHz, CDCl3) 4a 

 



 

1H NMR (500 MHz, CDCl3) 4b 

 

13C NMR (126 MHz, CDCl3) 4b 



  

19F NMR (470 MHz, CDCl3) 4b 

 

1H NMR (400 MHz, CDCl3) 4c 



 

13C NMR (101 MHz, CDCl3) 4c 

 

19F NMR (376 MHz, CDCl3) 4c 

 



 

1H NMR (500 MHz, CDCl3, expansion) saturated solution of the crude product of 

chlorination of 4a. (a mixture of 5a syn and anti isomers and 1) 

 
19F NMR (470 MHz, CDCl3) saturated solution of the crude product of chlorination of 4a. 



(syn and anti isomers) 

 

1H NMR (500 MHz, CDCl3) crude product, saturated solution, 5b. 

 

1H NMR (400 MHz, CDCl3) 5b, expansion showing ArH impurities in the crude product. 



 

  

19F NMR (470 MHz, CDCl3) crude product, saturated solution, 5b 

1H NMR (400 MHz, CDCl3) crude product, saturated solution, 5c 



 

1H NMR (400 MHz, CDCl3) 5c, expansion showing ArH impurities in the crude product. 

 

 
19F NMR (376 MHz, CDCl3) crude product, saturated solution, 5c 



 

1H NMR (500 MHz, CDCl3) 6a (syn and anti isomers) 

 

 

13C NMR (126 MHz, CDCl3) 6a (syn and anti isomers) 



 

1H NMR (500 MHz, CDCl3) 6b 

 

13C NMR (126 MHz, CDCl3) 6b 



 

1H NMR (500 MHz, CDCl3) 6c 

 

 

 

13C NMR (101 MHz, CDCl3) 6c  



 

1H NMR (500 MHz, CDCl3) 7a 

 

 

13C NMR (126 MHz, CDCl3) 7a 



 

1H NMR (500 MHz, CDCl3) 7b 

 

13C NMR (126 MHz, CDCl3) 7b 



 

1H NMR (500 MHz, CDCl3) 7c 

 

13C NMR (101 MHz, CDCl3) 7c 



1H T1 Relaxation Time Measurements 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



13C T1 Relaxation Time Measurements 

 

 

 

 



  

 



HSQC NMR 

 

 

HSQC NMR 7c (CDCl3) 

(a) Correlations: assignment/ H  C  :  CH3-6 / 0.87 / 14.37 : CH2-5 / 1.35 / 22.91  : 

CH2-4 / 1.35 / 30.84. 

(b) Enhanced sensitivity : CH2-4 / 1.35 / 30.84 : CH2-3 / 1.21 / 25.84 : 

CH2-2 / 1.99, 1.85 / 30.61 

 

 


