NMR Spectroscopy of Organic
Compounds

Lesson 7:
Fluorine, phosphorus, nitrogen, ...
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Overview

- 19F, 31P, 15N, 2H, 3H




Fluorine 1°F

- 100% natural abundance
- High gyromagnetic ratio (470 MHz on a 500MHz spectrometer)
- High sensitivity

- Large span of chemical shifts
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Phosphorus 3P

- 100% natural abundance
- High gyromagnetic ratio (202 MHz on a 500MHz spectrometer)
- High sensitivity

- Large span of chemical shifts
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Phosphorus 3P




Nitrogen °N

- 0.37% natural abundance, #N is quadrupolar
- Low negative gyromagnetic ratio (50 MHz on a 500MHz spectrometer)
- Very low sensitivity

- Large span of chemical shifts, be careful with referencing

CH,NO, NH,(1)
l i
1 1
' i
aromatic heterocycles :
1 [
nitroso diazo amides !
: I
azo -NO, -CN amines;|
[ 1
800 700 600 500 400 300 200 100 0




Nitrogen °N

- 0.37% natural abundance, #N is quadrupolar
- Low negative gyromagnetic ratio (50 MHz on a 500MHz spectrometer)
- Very low sensitivity, negative NOE

- Large span of chemical shifts, be careful with referencing
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Nitrogen °N

- Hydrogen bonding, through-hydrogen-bond coupling
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Deuterium 2H (D)

Lock, quadrupolar, low sensitivity
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Deuterium 2H (D)

- Lock, quadrupolar, low sensitivity, authenticity of food and beverages

L ’H NMR: CD,—CD,—OH

l 'H NMR: CH,—CH,—OH
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Tritium 3H (T)

- Radioactive, half-life 12 years

- Highest gyromagnetic ratio (533 MHz on a 500MHz spectrometer)
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