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be insufficient to unambiguously assign the molecular 
structure of an unknown compound. However, on-line 
NMR and MS detections in parallel provide complemen-
tary data and minimize ambiguities between LC-MS and 
LC-NMR systems very efficiently.

The hyphenation of the LC-NMR system to a mass 
spectrometer represents a step towards creating a com-
prehensive analytical system providing the complemen-
tary information of both NMR and MS in a single chro-
matographic run. The technique has mainly been applied 
to pharmaceutical drug metabolism research.1–3 Very 
recently, the first applications concerning the analysis of 
natural products or lipids16 were published.

The separation of lipids with the same ECN is possi-
ble by stationary phases of the newest generation offering 
additional interactions. Furthermore, the identification 
of individual species can be improved by a combination 
of NMR structure elucidation power and MS sensitivity. 
Consideration of all of these data allows identification of 
the lipid class, reconstruction of the lipid structure, and 
location of a double to the sn-1 or sn-2 position in the 
glycerol moiety.
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Peak Assignment of the Phosphatidylethanolamine Eluting at 46.2 min

Glycerol Sn-2 Fatty Acid (Linoleic Acid)

Number δ 13C [ppm] δ 1H [ppm] Number δ 13C [ppm] δ 1H [ppm]

1 62.8 4.37/4.13 1’’ 174.4       —

2 70.6 5.18 2’’ 34.5 2.29

3 64.1 3.96 3’’ 25.1 1.57

8’’ 27.4 2.01

sn-1 Fatty Acid (Palmitic Acid) 9’’ 130.2 5.31

Number δ 13C [ppm] δ 1H [ppm] 10’’ 128.4 5.29

1’ 174.6       — 11’’ 25.9 2.74

2’ 34.3 2.27 12’’ 128.2 5.29

3’ 25.1 1.57 13’’ 130.4 5.31

14’ 29.9 1.22 14’’ 27.4 2.01

15’ 22.9 1.26 15’’ 29.5 1.28

16’ 14.2 0.85 16’’ 29.9 1.22

17’’ 22.9 1.26

Phosphorylethanolamine 18’’ 14.2 0.85

Number δ 13C [ppm] δ 1H [ppm]

1’’’ 62.1 4.00
2’’’ 41.1 3.06

Figure 2

Molecular structure of the phosphatidylethanolamine eluting at 
46.2 min.
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