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2D - NMR 

Preparation Evolution Mixing Detection 

During the evolution time (t1), the prepared magnetization evolve with 

chemical shift and/or coupling from a given nuclei 

During the detection time (t2), the final magnetization is detected 

t1 t2 

The mixing period serves to correlate the nuclei that have evolve during t1 

with the nuclei that is being detected during t2. 



Free Induction decay : FID 
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Different type of 2D-NMR 

Å2DJ ï NMR : chemical shift vs coupling (J) 



2DJ-rotate 



2D Correlation 
ïHomonuclear : (same nuclei) 

ÅCorrelation through bound (J) 

ïH-H COSY (COrrelated SpectroscopY) 

ïTOCSY (TOtal Correlation SpectroscopY) 

ÅCorrelation through space (NOE) 

ïNOESY (NOE SpectroscopY) 

ïROESY (ROE SpectroscopY) 

ïHeteronuclear : correlation through bound 

ÅHETCOR, HSQC, HMQC : 1JCH 

ÅCOLOC, HMBC : nJCH 
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Butyl vinyl ether: COSY 
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Heteronuclear : X-detect, H-evolution 
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HETCOR of tetraacetyl methoxy glucose 
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Identifying an unknown: C8 H14 O 
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C7 H14 O: COSY CH3 
CH2 

CH3 ï CH2  ï CH2  
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HETCOR of 3-Heptanone 



Heteronuclear : H-detect, X-evolution 
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C ï C ï C1 ï C2 ï C3 ï C4 ï C  

H H O H H 

~ 8 times more sensitive than X-detect 



C7 H14 O: 

HSQC 
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C7 H14 O: 

HMBC 
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Butyl butyrate 
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Butyl butyrate : 

COSY 

CH3
1

2

3

4

O

D

C

B

CH3
A

O

CH2 ï O CH2 ï C=O 

3 

1.53 

4.05 

2 

1.31 

1 

0.92 

B 

2.20 

1.62 

1 

0.95 



Butyl butyrate : 

C13 
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Butyl butyrate : 

HSQC 
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Homonuclear: Coupling 

JHH 

C ï C ï C1 ï C2 ï C3 ï C4 ï C  

H H O H H 

C ï C ï C1 ï C2 ï C3 ï C4 ï C  

H H O H H 

C ï C ï C1 ï C2 ï C3 ï C4 ï C  

H H O H H 

COSY 

Relay1-COSY 

TOCSY 



Relay-1 and Relay-2 COSY on disaccharide 



TOCSY or 

HOHAHA 

HOHAHA: HOmonuclear HArtmann-Hahn (Bax et all) 

 

TOCSY : TOtal Correlation SpetroscopY (Ernst et all.) 


