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A recent instrumental innovation permits the simultaneous acquisition of signals from several nuclear species, for example 1H, 13C, 15N, 19F or 31P, employing up to four independent receivers.   In a separate development, a cryogenically-cooled probe improves the sensitivity of 13C detection by an order of magnitude, rendering the INADEQUATE experiment a practical proposition for establishing the carbon framework of an organic molecule.  Together these two new techniques have allowed three key NMR pulse sequences, carbon-carbon correlation (INADEQUATE), multiplicity-edited heteronuclear single-quantum correlation (HSQC), and heteronuclear multiple-bond correlation (HMBC), to be combined into a single entity that provides reliable structural information about a small molecule in a single shot.  The trick is to use all the available magnetization components in the most efficient manner while avoiding any interference between the constituent excitation sequences.  We call this scheme PANACEA (Parallel Acquisition NMR: an All-in-one Combination of Experimental Applications).  The effects of slow deterioration of instrumental or environmental conditions are automatically avoided.  High-precision values of the long-range heteronuclear splittings can be recorded by extracting selected regions of the large proton data matrix at the highest possible resolution, while J-doubling can then be exploited to derive precise values for these splittings. PANACEA promises to allow the chemist to say “Run the NMR” in the same spirit as he might say “Run the mass spectrum”, extracting all the relevant structural information once and for all, with no requirement for re-examination of the sample at a later date.

