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Overview

- Selective decoupling

- Populations of spin states

- Polarization transfer



Selective decoupling

δ(13C) / ppm

broadband decoupling

decoupling of CH3 hydrogens

decoupling of CH2 hydrogens

CH3–CH2–OH
13C spectra



Selective decoupling

δ(1H) / ppm
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Populations of energy levels

B0 = 0 B0 > 0



Boltzmann law

Example:  T = 300 K, B0 = 7.05 T (300 MHz)

Nβ = 0.99995 Nα

Populations of energy levels

- Sensitivity

Nα / N = e –ΔE/kbT

ΔE = γhB0/2 π



Equilibrium Saturation Population inversion

90° pulse 180° pulse

Populations of energy levels



13CHCl3

Polarization transfer
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INEPT
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1H:

- Insensitive nuclei enhancement by polarization transfer

τ ~ 1 / 4 · 1JC-H



Homotopic, enantiotopic, diastereotopic



Homotopic, enantiotopic, diastereotopic
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Homotopic, enantiotopic, diastereotopic
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Homotopic, enantiotopic, diastereotopic



Geminal coupling



Vicinal coupling



Vicinal coupling

X Li H Cl OCH3 F

3Jcis 19.3 11.6 7.3 7.1 4.7

3Jtrans 23.9 19.1 14.6 15.2 12.8



Long-range coupling


