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An open initiative involving cross-disciplinary contributors of computer-assisted
structure elucidation (CASE), including methodology specialists, software and
database developers and the editorial board of Magnetic Resonance in Chemistry, is
addressing the old problem of reporting and sharing the assignment of 1D and 2D
NMR spectra of organic molecules. [1]

Our approach aims to solve some of the problems encountered with the “full
analysis” of organic compounds. Usually, they are reported in chemistry journals
using an image of the chemical structure, a text-based assignment of the 1D 1H and
13C spectra and a set of tables listing the correlations found in 2D spectra such as
COSY, HSQC and HMBC. In the best case, images of the spectra (of uneven quality
and resolution) can be found as Supplementary material. This is unsatisfactory.[2,3]

We introduced a data format to associate the data extracted from the spectra and
the structure of the identified compound. The file uses the SD format, a type of files
that is compatible with .mol files (a quite commonly format used to draw chemical
structures). The NMR-extracted data (e.g., chemical shift, coupling and assignment)
are encoded as so-called “tags”, that are included in the .sdf files. These “tags” are
not visible when displaying the molecules but can be accessed by specialized
software such as CASE software and analyzed by the database during the
importation of the data. These .sdf files including NMReDATA will be generated by
future releases of computer-assisted structure elucidation software and have
multiple roles:

1) They make the link between the atoms of the structure and the signals found in
the spectra (assignment).

2) They list, for each 1D and 2D spectrum, the spectral parameters in a defined
format (chemical shifts, couplings, integral, 2D correlations)

3) They combine the data extracted from the spectra into an aggregated table (list
of chemical shifts, coupling network, etc.).

4) They include links from the spectral data to the original files of the spectra
(located in a local files folder in a database).

These files will be uploaded on a database together with the associated spectra as
embargoed NMR data. A link to the data will be included in the manuscript submitted
to scientific journals. Reviews will be facilitated by the fact that the spectra, the
extracted data and the structure will be accessible in a usable electronic format. The
reviewers will use their favorite CASE software to assess the assignment. Once the
paper is accepted, the spectra and the extracted spectral data become openly
accessible to everybody.

Disclaimer: This work does not necessarily reflect U.S. EPA policy.
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Fig. 1 Schematic representation of an NMR record including the files of the NMR
spectra, and the SDF file containing the structure and the assigned NMR data
extracted from the spectra.
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