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Supplementary Information: General experimental Procedure and  
1
H and 

13
C  

NMR spectra of all compounds & 
19

F NMR of 3d, NOE spectrum of  3a, 4e & 15, 

COSY spectrum of 15.              

 

 

General Experimental Section: 
1
H NMR spectra were recorded in CDCl3 on 400 MHz 

NMR spectrometer using TMS as internal standard. The 
13

C and 
19

F NMR spectra were 

recorded at 100 MHz and 376 MHz, respectively. For 
13

C and 
19

F NMR CDCl3 and C6F6 

were used as internal standard. IR spectra were recorded on FT-IR spectrometer. Ratios of the 

compounds were determined from 
1
H NMR signals of crude products. Only the well 

separated signals, irrespective of its chemical shift value, were used for these determinations. 

The spectra were expanded while calculating the ratios. Mass spectra were recorded using 

Waters LC-MS/MS system (Q-TOF–Premier). HRMS (ESCi-TOF) were calibrated with 

sodium formate solution and leucine enkephalin (SIGMA) was used as an external standard.  
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1
H NMR spectra of 3a  
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13
C NMR spectra of 3a      
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1
H NMR spectra of 3b 
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13

C NMR spectra of 3b                            
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1
H NMR spectra of 3c                             
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13

C NMR spectra of 3c 
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1
H NMR spectra of 3d 
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13

C NMR spectra of 3d 
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19
F NMR spectra of 3d 
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1
H NMR spectra of 3e 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S11 

O

H3C

CH3

CH3

HH

O2N

Electronic Supplementary Material (ESI) for Organdic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



              
13

C NMR spectra of 3e 
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1
H NMR spectra of 3f 
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13

C NMR spectra of 3f 
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1
H NMR spectra of 3g 
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13
C NMR spectra of 3g 
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1
H NMR spectra of 3h 
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            13
C NMR spectra of 3h 
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1
H NMR spectra of 3i 
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13

C NMR spectra of 3i       
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1
H NMR spectra of 3j 
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13
C NMR spectra of 3j 
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1
H NMR spectra of 3k 
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13
C NMR spectra of 3k 
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1
H NMR spectra of 3l 
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13

C NMR spectra of 3l                                      
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1
H NMR spectra of 3m 
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13

C NMR spectra of 3m 
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1
H NMR spectra of 3n 
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13
C NMR spectra of 3n 
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1
H NMR spectra of 3o 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S31 

O

H3C

CH3

CH3

HH

H3C

Electronic Supplementary Material (ESI) for Organdic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



13
C NMR spectra of 3o 
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1
H NMR spectra of 3p 
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13

C NMR spectra of 3p        
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1
H NMR spectra of  3q 
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13

C NMR spectra of 3q 
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1
H NMR spectra of 3r 
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13
C NMR spectra of 3r 
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1
H NMR spectra of 4a & 5a 
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13
C NMR spectra of 4a 
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1
H NMR spectra of 4e 
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13

C NMR spectra of 4e 
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1
H NMR spectra of 4n & 5n 
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13

C NMR spectra of 4n 
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1
H NMR spectra of 4o & 5o 
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13
C NMR spectra of 4o 
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1
H NMR spectra of 4p & 5P 
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13
C NMR spectra of 4p 
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1
H NMR spectra of 4q & 5q 
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13

C NMR spectra of 4q 
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1
H NMR spectra of 4r & 5r 
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13

C NMR spectra of 4r 
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1
H NMR spectra of 15 
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13
C NMR spectra of 15 
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1
H NMR spectra of 17b 
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13

C NMR spectra of 17b 
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1
H NMR spectra of 18c & 19c 
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          13
C NMR spectra of 18c & 19c 
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          1H NMR spectra of 18d & 19d 
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13
C NMR spectra of 18d 
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              1
H NMR spectra of 18e & 19e 
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                  13
C NMR spectra of 18e & 19e 
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                  1H NMR spectra of 18f  & 19f 
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13
C NMR spectra of 18f & 19f 
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1
H NMR spectra of 18g  & 19g  
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                13
C NMR spectra of 18g & 19g 
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 Crude 
1
H NMR spectra showing 3n, 4n & 5n are in the ratio 1:3:1 
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NOESY spectra of 3a 
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           NOESY spectra of 4e 
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         NOESY spectra of 4e 
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           NOESY spectra of 15 
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         NOESY spectra of 15 
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COSY spectra of 15 
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COSY spectra of 15 
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