
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



Heteronuclear Overhauser Enhancement/Effect
SpectroscopY (HOESY)



1H assignment of crotanoic acid through COSY
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HETeronuclear Shift CORrelation (HETCOR)



1H-13C correlation of crotanoic acid by HETCOR
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1H-13C correlation of crotanoic acid by HETCOR

1D projections



1H-13C correlation of crotanoic acid by HETCOR

1D projections and assignments



1H-13C correlation of Rotenone by HETCOR

1D projections and assignments



Direct detection (HETCOR) vs Indirect Detection 
(HSQC, HMQC, HMBC)



Challenges of ID experiments



Challenges of ID experiments



Heteronuclear Single Quantum 
Corehence/Correlation (HSQC)

Insensitive nuclei 
enhanced by 
polarization 
transfer (INEPT)



1H-15N HSQC spectrum of proteins at bound and 
unbound states



Heteronuclear Multiple Quantum 
Corehence/Correlation (HMQC)



Pulse sequences of common 2D NMR expts



1H-13C correlation of crotanoic acid by gHMQC



1H-13C assignment of crotanoic acid by gHMQC

1D projections



1H-13C correlation of crotanoic acid by gHMQC

1D projections and assignments



1H-13C correlation of Rotenone by gHMQC

1D projections and assignments



Heteronuclear Multiple Bond 
Corehence/Correlation (HBQC)



HMBC pulse sequence



1H-13C assignment of crotanoic acid by gHMBC

1D projections and assignments



1H-13C assignment of crotanoic acid by gHMBC

1D projections



1H-13C assignment of crotanoic acid by gHMBC

1D projections and assignments



1H-13C assignment of crotanoic acid by gHMBC

1D projections and assignments


