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d1 (relaxation delay) 
= 4-5 x T1



The limitation of 1D NMR is solved by nD

1D 1H NMR

• How to assign 1H chemical shifts?

• What are the coupled 1H nuclei?



2D 1H-1H NMR

COSY

The importance of 2D NMR in structure
elucidation



General scheme of 2D and nD NMR



Pulse sequences of 1D, 2D and 3D NMR



Example: 1D, 2D and 3D NMR spectra of protein



General scheme of 2D, nD NMR and 1H-1H COSY



x xCOSY

Introduction to 1H-1H COSY
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Introduction to polarization transfer for
heteronuclear NMR experiments



Introduction to INEPT by polarization transfer
for heteronuclear NMR experiments



Pulse sequence of a gradient HSQC spectrum



INEPT, HSQC and HMQC pulse sequences



Example of a 3D 1H-1H NOESY-TOCSY experiment
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Example of a 3D 1H-13C HMQC-COSY experiment



Example of a 3D 1H-13C NOESY-HSQC experiment


