The NCI Structural Diversity Set is a subset of ~1,990 compounds chosen from over 140,000 ‘Open’ compounds to represent the unique array of pharmacophores present in the NCI repository.  The “Open Repository” is a very diverse assemblage of chemicals composed from materials remaining after biological testing of samples submitted to NCI for anticancer screening from a very wide variety of industrial and academic sources over a period of nearly 50 years, and contains many compounds not available from other sources.  These samples generally were submitted with information regarding the chemical structure(s) contained and were accepted without additional characterization.  While this legacy has proven valuable for drug discovery to many scientists both within and outside of NCI, the fact that the chemical identity or purity was not analyzed means that users of this resource must be prepared to verify this information on compounds of interest.

As the Screening Technologies Branch of the Developmental Therapeutics Program gained experience in using the Structural Diversity Set, it became clear that a substantial number of the samples in this set could not be confirmed to contain the chemical structure indicated in the database.  In the absence of a capability for high-throughput comprehensive analysis, a step-wise approach analysis was undertaken in the Natural Products Support Group within the Screening Technologies Branch.  This involved an initial analysis for IDENTITY by direct infusion ESI mass spectrometry to verify the presence of a mass ion (or plausible daughter ion or adduct) corresponding to the structure indicated in the database.  Of 1988 samples analyzed, the identity of ~380 could not be confirmed.   While a variety of circumstances can contribute to such a finding (i.e., no ionization, instability, metal salts, organometallics, inorganics), it is clear that the majority of these 380 samples do not contain the molecule as recorded in the database as a major constituent and screening results with these samples should be interpreted with caution. 
Analysis for PURITY of those compounds showing the correct mass ion to be present was carried out by gradient C-18 HPLC with ELSD, diode array and fluorescence detection.  The results of the analyses as currently available can be divided into 3 categories: 

1)  >85% pure by ELSD of the correct mass ion  --  510 compounds (25%) 

2)  correct mass ion is detected in the void volume.  Purity determination requires   chromatography by an alternate method  --  907 compounds (45%)


3)  purity is 1 - 84% by ELSD with correct mass ion -- 191 compounds (10%) 

An EXCEL spreadsheet listing these analyses is appended to this document.  Individuals interested in details of the analysis, chromatograms, etc. for specific compounds are invited to contact Dr. John Cardellina, Screening Technologies Branch, jcardellina@mail.ncifcrf.gov.  

