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Useful Experiments for Small Molecules

- Compound identification 
- Structure Elucidation

HFNMRC NMR Data Collection Service Request Form
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Let’s see what information 
NMR Experiments 

can tell us ? 
工欲善其事, 宜先知其器



1D one pulse NMR Experiment

Frequency (Hz)Time (sec)

Fourier Transform

B0

E ∆E=hυprecession

m=-1/2

m=-1/2



1D ZG

zg vs. zg30

1H

zg30 vs. zgpg30

13C



Gated decoupled methodology: Proton decoupling is only 
applied during the relaxation period. From the 
resulting 1H-coupled 13C spectrum carbon multiplicities, 
and direct and long range 1H-13C coupling constants can 
be determined.

Inverse gated decoupled methodology: Proton decoupling 
is only applied during the acquisition period. In this case, no 
polarization transfer from 1H to 13C via NOE takes place and 
therefore, the resulting 1H-decoupled 13C spectrum can be 
used for quantitative measurements.

Broad band decoupled methodology: Proton decoupling is 
applied during the acquisition/relaxation period. 
Resulting 1H-decoupled 13C spectrum . 

Tips on 1D 13C with 1H couple/decouple   
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1D DEPT

from Bruker Manual

CH2

CH3



More for  DEPT

Expt C CH CH2 CH3

DEPT45 NA Positive Positive Positive

DEPT90 NA Positive NA NA

DEPT135 NA Positive Negative Positive

DEPTQ Negative Positive Negative Positive

zgpg30

DEPTQ

DEPT135



d0 

d0+IN0

d0+2*IN0

d0+3*IN0

incremented
…
…

F (t1)            F (w1)
FT

F (t2)             F(w2)
FT

2D NMR Experiment



from Bruker Manual



2D homo nuclear
COSY

t1 t2

α βγ



t1 t2

2D homo nuclear
TOCSY

β γδε



2D homo nuclear
NOESY or ROESY

t1 t2



Molecular Weight Experiment Mixing Time Note

MW<600 NOESY >500ms (ex:500ms) Diagonal peaks +
Crossed peaks  -

600<MW<1500 ROESY 100ms~800ms
(ex: 250ms)

All positive

Mw>1500 NOESY
(ROESY suffer less 
spin diffusion but 
less sensitive too)

50ms~200ms
(ex: 120ms)

All positive

Experiment Mixing Time Note

TOCSY 20-100ms Longer mixing time, more distant protons 
can be observed , but… adjacent one might 
become weaker

NOESY / ROESY Depends on MW Need to pay attention on spin diffusion 

Tips on 2D TOCSY & NOESY/ROESY
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Experiment Mixing Time Note

TOCSY D9=20-100ms Longer mixing time, more distant protons 
can be observed , but… adjacent one might 
become weaker

Tips on 2D TOCSY & NOESY/ROESY

30ms

60ms

120ms

210ms

α βγ
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2D  1H-1H Experiments 
Parameter Set Experiment Details Note

2D_COSY_cosygpppqf 1H-1H COSY Most useful
2D_COSY-sol_cosygpprqf 1H-1H COSY with solvent supression 
2D_COSY-sol_cosyprqf 1H-1H COSY with solvent supression 
2D_COSY45_cosyqf45 1H-1H COSY
2D_COSY-dec13C_cosydcgpqf 1H-1H COSY with 13C decoupled
2D_COSY-DQF-sol_cosydfgpph19 1H-1H COSY with solvent supression DQF
2D_COSY-DQF_cosygpmfph 1H-1H COSY DQF
2D_TOCSY_dipsi2etgpsi 1H-1H TOCSY Most useful
2D_TOCSY-sol_dipsi2etgpsi19 1H-1H TOCSY with solvent supression 
2D_TOCSY-sol_dipsi2phpr 1H-1H TOCSY with solvent supression
2D_NOESY_noesygpphpp 1H-1H NOESY Most useful
2D_NOESY-sol_noesygpph19 1H-1H NOESY with solvent supression 
2D_NOESY-sol_noesygpphpr 1H-1H NOESY with solvent supression 
2D_NOESY-sol_noesyphpr 1H-1H NOESY with solvent supression 
2D_ROESY_roesyetgp 1H-1H ROESY Most useful
2D_ROESY_roesyphpp 1H-1H ROESY
2D_ROESY-sol_roesygpph19.2 1H-1H ROESY with solvent supression 
2D_ROESY-sol_roesyphpr 1H-1H ROESY with solvent supression 
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1D Selected Excitation Experiments
Use button NMR

Step 1: collect 1D 
Step 2: intergrade peak to be selected

& save to “reg”
Step 3: type “bnmr”
Step 4: click on the experiment you like
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Click “Selective”

bnmr



(1)Follow Step by Step
(2) Click “Experiment you need ”



1D Selected TOCSY  selmlgp.2
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60ms

α

β γδ
ε

210ms

α β γδε

120ms

α β γδε

Tips on  selected TOCSY : optimize mixing time 
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2D hetero nuclear
HSQC or HMQC

t1

t2



2D hetero nuclear
HMBC

d2=1s/(cnst2*2)"
d6=1s/(cnst13*2)"

cnst2: = J(XH)
cnst13: = J(XH) long range

t2

t1

1/2J(XH)

1/2J(XH) long



2D hetero nuclear
HMBC vs. HSQC

α

β

δ

ε

γ



Example on different version HSQC

1GRC_2D_HSQC-editing_hsqcedetgpsisp2.2

d21= 1/(2J(YH)): YH, YH3(+), YH2 (-)

1GRC_2D_HSQC_hsqcetgpsisp2.2
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1GRC_2D_HSQC_nodec_hsqcetgpsisp.cf

Example on different version HSQC

1GRC_2D_HSQC-editing_hsqcedetgpsisp2.2

Ile-CβHβ

Ile-CγCH2

Ile-CγCH3
Ile-CδCH3

Asn-CβHβ

Asn-CαHα

Ile-CαHα Measure CH coupling JCHJCH=147Hz

JCH=131Hz

JCH=145Hz JCH=128Hz



Example on different version HMBC

1GRC_2D_HMBC_hmbcgplpndqf

suppressed one-bond signals

1GRC_2D_HMBC_hmbcetgpl3nd

HSQC vs. HMBC



2D  1H-13C  Experiments 
Parameter Set Experiment Details Note

2D_HSQC_hsqcetgpsisp2.2 1H-13C HSQC Most useful

2D_HSQC-editing_hsqcedetgpsisp2.2 1H-13C edited HSQC d21= 1/(2J(YH)): YH, YH3(+), YH2 (-)
d21= 1/(4J(YH)): YH2 only

2D_HSQC-nodec_hsqcetgpsisp.cf Determine XH coupling 

2D_HSQC-shsqcetgpsisp2.2cas 1H-13C HSQC (shape pulse)

2D_HSQC-sol-hsqcetgpprsisp2.2 1H-13C HSQC with solvent 
suppression

2D_HMQC-hmqcetgpsi.2 1H-13C HMQC

2D_HMQC-hmqcgpqf 1H-13C HMQC

2D_HMBC_hmbcgplpndqf 1H-13C HMBC Most useful

2D_HMBC_hmbcetgpl3nd 1H-13C HMBC  J-filter to 
suppressed one-bond Good for “clean” spectrum

2D_HMBC-CIGAR_hmbcacgplpndqf.2 1H-13C HMBC optimized 
for long range signals
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