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Fig. S1: Pulse scheme of the MA-HMBC/HMBC-COSY experiment. The complementary 1H-13C HMBC 
and HMBC-COSY spectra are obtained simultaneously and under the same experimental conditions 
(number of scans, number of increments, resolution...). This experiment does not require any additional 
hardware requirement and it can be recorded with a conventional dual-channel spectrometer 
configuration. Gradient ratios were set to G0=15,G1=50,G2=30,G3=40.1 and all other acquisition 
parameters as described in the above experimental section. Minimum two-step phase cycle: Φ1=x,-x and 
Φrec=x,-x. 
 
 



 
 
Fig. S2: Complementary 2D 1H-13C HMBC (blue) and HMBC-COSY (red) spectra of 25mg. of 
erythromycin A (dissolved in 0.6ml of CDCl3) obtained simultaneously with the MA pulse sequence of 
Fig. S1. Selected 1D slices are shown to see two new four-bond correlations.  
 
 

 



 
 
 
Fig. S3: Effect of the gradient G0 in the HMBC experiment. (A) Conventional spectrum obtained with a 
recycle delay of 1s, and a measuring time of 268s; (B) HMBC spectrum acquired with a recycle delay of 
0.05s, an excitation proton angle of α=120º and a measuring time of only 75s. Note the strong t1 noise; 
(C) as B but including a purge gradient G0 of 15G/cm just before the first read pulse. All experiments 
were recorded with the same number of scans (2) and the same number of t1 increments in the indirect 
dimension (64). All spectra are plotted on the same vertical scale. Although sensitivity is attenuated in (C) 
when compared to (A) due to partial saturation, this approach is highly recommendable under optimum 
sensitivity conditions because the total measuring time can be shortened by a factor about 4. 
 
 
 

 
 

Fig. S4: Effect of pulse angle α in a 1H-13C-HMBC experiment using a purge G0 gradient just before the 
first proton pulse. 1D slices extracted at δ(13C)=169 ppm using a recycle delay of 50ms: Orange line α 
=100º, green line α =110º, black line α =120º,purple line α =130º, blue line α =140º and red line α=150º.  
 
 
 

 



 

Fig. S5: Comparison of the complementary information extracted from 2D 1H-15N (A) HMBC, (B) 
HMBC-COSY and (C) HMBC-TOCSY spectra of strychnine. Spectra A+B (with COSY mixing) and 
A+C (with a 30ms DIPSI-2 mixing) were obtained from the MATS-HMBC pulse sequence of Fig. 1. 
Two-bond (in red), three-bond (in red) and four-bond (in green) correlations are encircled. Note the new 
correlations observed in B) or C) compared with the original HMBC data in A).  

  
 


