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H2BC
H2BC is an experiment that almost exclusively correlates 
proton and carbon spins separated by two covalent bonds
H2BC (1) solves the problem of distin-
guishing two- and three-bond correla-
tions in HMBC and it is independent of 
the heteronuclear two-bond coupling 
constants. Hence correlations that are 
missing in HMBC because of vanishing 
two-bond coupling constants are routi-
nely observed in H2BC. Another asset 
of H2BC compared to HMBC is that the 
pulse sequence is significantly shorter 
and hence less sensitive to transverse 
relaxation. Finally, H2BC spectra can  
be phased to pure absorption.

As H2BC and Broadband HMBC (2) 
spectra are quite complementary and 
H2BC shows no correlations to quater-
nary carbons, it is recommended to  
perform both experiments as part of  
a standard small-molecule protocol.  
Clear identification of two-bond corre-
lations makes it possible to perform  
INADEQUATE-type walks from HSQC 
and H2BC spectra together and thereby 
determine the carbon skeleton of  
the molecule.

Pulse sequences
H2BC pulse sequences with 3rd order low-pass J filter for correlating 1H and 13C 
nuclei via 1JCH and 1H-1H couplings: Filled and open bars refer to π/2 and π pulses, 
respectively, while the dashed boxes represent 13C decoupling. τ = (2 × 1JCH)-1,  
ε = t(πH)/2 and δ’ = δ + t(πH) where δ is the delay necessary for a gradient. T is the 
constant-time delay.  The gradient strength G1 is G and -G for echo and antiecho 
selection, respectively. The recommended phase cycle is φ1 = {x,-x,-x,x},  
φ2 = {x,x,4(-x),x,x}, φ3 = {4(x),4(y),4(-x),4(-y)} with receiver phase {x,–x}.  
The delays for the third order low-pass J-filter is τ1 = ½ [1Jmin + 0.07(1Jmax-

1Jmin)]
-1,  

τ2 = [1Jmax+
1Jmin]

-1 and  τ3 = ½ [1Jmax-0.07(1Jmax-
1Jmin)]

-1.

a) Standard sequence. 
b) Up-down sequence inverting 13CH2 peaks relative to the standard sequence.
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See also http://www.crc.dk/nmr/ for  
pulse programs and processing routines
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Heteronuclear  
2-Bond Correlation

Now with Multiplicity Editing
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Experimental details
Excerpt of the H2BC spectra of prednisolone (9 mg in 600 µl DMSO-d6) 
acquired on a Bruker DRX 600 spectrometer with T=16.86 ms, a relaxation 
delay of 2 s, 32 scans, and with the third-order low-pass J filter set for the 
range 120 Hz < 1J < 160 Hz. The data matrix (128, 2 K) covering 23 kHz 
in F1 and 6 kHz in F2 was linear predicted to (256,2 K) and zero-filled to 
(512, 4 K) prior to 2D FT with a cosine window function in t1 and a �/4- 
shifted sine bell in t2.
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Multiplicity editing of H2BC NMR spectra
H2BC can be performed with editing into subspectra according to the number  
of 13C-attached protons being odd or even, which can help resolve overlap (3). 
For this, two experiments, one with inverted phase for CH2-groups, are  
combined. The additive and subtractive linear combination leads to 
CH+CH3 and CH2 subspectra, respectively.

For prednisolone, the chemical shifts of C-6 and C-8 are close and 
both correlates to the protons on C-7. The spectra show H2BC  
correlations to CH+CH3-groups in blue and CH2-groups in red.
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Standard Up-down

The sum and differences of two data sets from the two sequences, standard  
and up-down, are calculated to form odd (with signals from CH and CH3-groups) 
and even (with signals from CH2-groups) datasets.


