
Structure elucidation (1D spectra)



Structure elucidation (2D spectra)



Information Content of Common 2D 
NMR Experiments

COSY (Correlation Spectroscopy): J coupling (generally up to 3 covalent bonds)

TOCSY (Total Correlation Spectroscopy): 
J coupling along coupled networks

Blue is one TOCSY network, green is another

HSQC (Heteronuclear Single Quantum Correlation):
Directly bonded 13C-1H or 15N-1H

HMBC (Heteronuclear Multiple Bond Correlation):
2 or 3 bond 13C---1H or 15N----1H

NOESY (Nuclear Overhauser Effect Spectroscopy)
Or ROESY (Rotating Frame Overhauser Effect Spectroscopy):
1H to 1H distances up to 5-6 Å



COSY & TOCSY



TOCSY: assessment of spins in a ring with
multiple HC-CH



TOCSY of strychnine



NOESY of strychnine



TOtal Correlation SpectroscopY (TOCSY)

The general TOCSY block consists of an spin-lock period
during which an isotropic mixing sequence applied along an
specific axis (WALTZ, DIPSI or MLEV) is applied.



TOtal Correlation SpectroscopY (TOCSY)



TOCSY: interferogram and spin-system



Practical Considerations for TOCSY



The importance of mixing time in TOCSY



The importance of mixing time in TOCSY



Practical Considerations for TOCSY



TOCSY: different pulse sequences

MLEV-17 vs DIPSI-2



TOCSY: different pulse sequences

MLEV-16 vs MLEV-17 with gradients



1D selective TOCSY with or without gradient



1D selective TOCSY in structural assignment



1D 1H of human urine

NMR in metabolomics – not possible through 1D!



TOCSY in metabolomics - molecular screening
of organic fluids such as urine, plasma, saliva

2D 1H-1H TOCSY spectrum of human urine



Statistical TOCSY (sTOCSY) in metabolomics

Two-dimensional statistical 
urine-serum correlation 
spectroscopy of the aliphatic 
region of NMR spectra. The region of NMR spectra. The 
diagonal peaks at δ 4.08 and 
2.45 indicated with small 
rectangles are from creatinine
and succinate, respectively.


