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Introduction
One of the primary objectives of the SPECTRa (Submission, Preservation and Exposure of Chemical Teaching and Research Data) Project is the study of the workflows and needs of research chemists, to enable effective archival management of analytical and spectroscopic data produced during experimental chemical research.
These data are available in electronic form but there is no effective method for archiving them (the current most favourable scenario is that departing graduate students hand over floppy discs or CDs to supervisors).  Most of these intrinsically high-quality objects decay with a short half-life and may be irretrievable within five years of their creation. OAI-compliant institutional repositories are potentially an effective means of capturing, preserving, and disseminating this data in accordance with Open Access principles. 

This document describes initial discussions (March 2006) with two chemistry research leaders at Imperial College together with additional background from the senior spectroscopic research officer.
Discussions
Chris Braddock (Natural Products)

His group currently keep bound volumes of photocopies of each PhD research student’s spectra and analytical data (matched to the experimental lab-book page numbers and not to any structural identifier). These are particularly useful when preparing papers on chemical synthesis for publication – for example ACS journals, which are generally considered pre-eminent for citation purposes in their field, require submission of a Compound Characterization Checklist of supporting spectroscopic (1H and 13C NMR) and analytical information. The ability to annotate spectra recorded on paper is an important part of the analysis process, which comes when either a thesis or (generally subsequent) paper is being prepared.
Much of the work is supported by CASE studentships with industrial partners. Most of this could not be released until reviewed at thesis point by the Intellectual Property departments of the funding company. – i.e. up to three years after the synthetic work was originally done. For publication purposes a five year embargo was suggested.

Nick Long (Organometallics)

Until recently spectra were stored on paper, but most are now saved in proprietary (i.e. instrumental manufacturers) format on CD’s.  Experimental supporting information is required for both RSC and ACS journals, the most important types being crystallographic, 1H and 13C NMR, mass spectra and elemental analyses. The major concern was data access: a 5 year embargo was envisaged for world access, but a lower limit might be allowed for other group or departmental users.
Dick Sheppard (NMR Research Officer)

NMR spectra are produced and saved in proprietary formats. The majority of these are 1D 1H or 13C spectra, but a significant number of 2D experiments are now also being recorded. The data associated with these spectra probably possess a half-life of no longer than 5 years because spectrometer manufacturer software is generally not backwards compatible. 
The non-proprietary data standard1,2 for experimental spectra is JCAMP-DX (Joint Committee on Atomic and Molecular Physical Data - Data Exchange) is an ascii-character, vendor-independent format maintained by IUPAC. Although providing support for 1D spectra in the traditional spectroscopic areas (NMR, MS, IR and UV), proposals for multidimensional NMR support are as yet still only provisional3.  Researchers do not normally convert their spectral data to JCAMP-DX standard. Additionally, there is a problem with vendors (JEOL, Bruker) supplying their own ‘flavours’ of JCAMP-DX which could present problems with porting data between applications.
Storage requirements for proprietary data files (of which several may be associated with each experiment) are considerably higher (ca. 0.5Mbyte) than for the derived JCAMP-DX spectrum (ca. 30K)
Conclusions
The chemistry research workflows described should fit fairly readily with an archival procedure in a digital repository, although a requirement for some degree of medium-term embargo to Open Access will be required. Both research staff interviewed were willing for more detailed surveying of individual research students to be made as the Project develops.
If spectra are to be usefully archived they must either be converted (as data) to a non-proprietary format or saved as an image (e.g. as an Adobe PDF Portable Document Format file), although the latter option would mean loss of the original data. 
JCAMP-DX versioning

The basic JCAMP-DX specification1 for 1-dimensional NMR spectra, known as v5, was published in 1993 and was further updated2 in 1999 to v5.01 to include the concept of an explicit calibration reference peak (in ppm and known as the SHIFT REFERENCE), rather than using an implicit reference set at zero. A draft proposal3 to upgrade these 1-D specifications for the rapidly developing need to encompass multidimensional NMR spectra was published in 2002 and designated v6.0. However, this proposal has not been formally ratified by IUPAC, although Bruker have incorporated the existing provisional proposal into its own proprietary Topspin software4.

Bruker Topspin currently allows two JCAMP-DX formats to be saved: v5 and v6. However, the v5 does not include the published v5.01 revision2 which includes the concept of an explicit shift reference – this is only incorporated into the v6 option for saving 2D data sets which allows users to deposit 2-D JCAMP-DX spectra (albeit heavily annotated with Bruker technical comments and fields) and also include the explicit calibration reference. As Bruker is the major NMR instrument supplier at both Imperial and Cambridge Chemistry Departments, it is these annotated v6 JCAMP-DX files produced by Topspin that will form the major source of NMR spectra.files for deposition in a SPECTRa repository.
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