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Magnetic Resonance Data for Nuclei 

Isotope Spin Natural 
Abundance 

% 

Sensivity 
 

Frequenc
y [MHz] 
at 7.04 T  

Reference 
compound 

Detection 
range 
ppm 

Relative Absolute 

1H 1/2 99,98 1,00 1.00 300 Si(CH3)4 0 to 10 

3H 1/2 0 1,21 0 319 Si(CT3)4 0 to 10 

13C 1/2 1.108 1.59x10-2 1.76x10-4 75 Si(CH3)4 0 to 220 

15N 1/2 0.37 1.04x10-3 3.85x10-6 30.3 15NH3 0 to 900 

17O 5/2 3x10-2 2.91x10-2 1.08x10-5 40.6 H2O 
-50 to 1700 

19F 1/2 100 0.83 0.83 282 CFCl3 
-280 to 276 

31P 1/2 100 6,63x10-2 6,63x10-2 121 H3PO4 
-480 to 270 
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Fluorine NMR 
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19 F chemical shifts 
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Fluorine NMR – target molecules 

Fluconazole (antifungal) 

Lefenuron (pesticide and antifungal) 

Perfluorodecaline (Fluosol - artificial blood 
100 mL of perfluorodecalin can dissolve 49 mL of O2  
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Fluorine NMR – reference compounds 
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Fluorine NMR – JFF coupling  

http://www.chem.wisc.edu 7 Dr hab Sławomir Makowiec 2021 



Fluorine NMR – JFH coupling  

3JFH   

5–20 Hz 
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2JFH Coupling  

1H Spectrum of difluoromethane 9 Dr hab Sławomir Makowiec 2021 



3JFH Coupling  

1H Spectrum of 1,1,1-trifluoro-2-iodoethane 10 Dr hab Sławomir Makowiec 2021 



Spin system of CF3CHFCl 
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1H Spectrum of CF3CHFCl 

2JFH = 40 Hz 

3JFH = 9 Hz 
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1H and 19F Spectra prediction for (CH3)3CF 

1H Spectrum 

19F Spectrum 
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(CH3)3CF  1H Spectrum 
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(CH3)3CF  19F Spectrum 

 peak no. 10 
 peak no. 1 
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13 C NMR 
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13C NMR chemical shifts 
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13 C NMR – 1JCH coupling constants 

1JCH ≈ 125 -180 Hz 2JCH ≈ 5 -10 Hz 3JCH ≈ 0 -1 Hz 
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Continuous Wave ver. Fourier Transformation 

Schematic diagram of CW NMR spectrometer: 

 

A: Sample (Tube is perpendicular to the z axis of the magnet), 

 B: Transmitter coil, C: Sweep coils, D: Receiver coil, E: Magnet 
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Fourier Transformation Spectrometer 

Schematic diagram of Fourier transformation spectrometer, 

Tube with sample is parallel with the z axis of the magnet, which is cooled with liquid helium. 
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Continuous Wave – Spectra Acquisition 

ν=100000050 Hz  

ν=100000100 Hz  

ν=100000300 Hz  

νo=100 MHz  
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Fourier Transformation – Spectra Acquisition 

FID  Free Induction Decay The signal can be seen to decay  due to nuclear relaxation 
 processes following the RF excitation 22 Dr hab Sławomir Makowiec 2021 



Fourier Transformation – Spectra Acquisition 

𝑆𝑖𝑔𝑛𝑎𝑙

𝑁𝑜𝑖𝑠𝑒
=  𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛𝑠 
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13C NMR spectra of CH3CH2CH2CH2CH2OH 
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Propionic acid 13 C spectra (100MHz) 

Singlet instead triplet? 
Singlet instead quartet? 
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13C spectrum of allyl chloride (75MHz) 
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Broad band decoupling 
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Nuclear Overhauser Effect 

undisturbed system 

Irradiation of protons 
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Nuclear Overhauser Effect 

Saturated protons 

NOE = 0 for quaternary carbon atoms, 
-CN, -COOH, -COOR, -C(O)R, R4C 
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13C-NMR spectrum of 3,3-dimethyl-2-butanol 
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13C-NMR methyl methacrylate 
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13C-NMR    4-nitroanisole 
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13C-NMR camphor 

? 

? 
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Off-resonance decoupling of 1H from 13C nuclei 

(partial decoupling, only 1JCH coupling are observed)  34 Dr hab Sławomir Makowiec 2021 



Off-resonance decoupling 
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DEPT - Distortionless Enhancement of Polarisation Transfer  

45° gives all carbons with  attached 
protons (regardless of number) in phase 
 
135° gives all CH and CH3 in phase, 
 opposite to CH2;  
 
90° angle gives only CH  groups,  
the others being suppressed;  
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DEPT  
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13C-NMR spectrum of camphor    +   DEPT 

CH only  

CH2 
1, 7 

4 

CH2 negative phase  
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