Absolute Diversity Index (ADI): A Novel Measure for Assessing Diversity of Compound Databases
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In today’s drug discovery process, the diversity of drug candidate libraries is crucial, assessing the diversity of combinatorial libraries is becoming more and more indispensable. There are limited numbers of diversity measures [1,2,3,4,5] in the literature based on the pure structural dissimilarity of a database, but most of them do not deal with the chemistry related core diversity and the computation time. 

ComGenex developed a novel, standalone diversity measure, the Absolute Diversity Index (ADI), which gives assistance in defining the diversity of compound collections in an exact, reproducible and publishable way, principally for general industrial use.

ADI is achieved by using the Spectral Mapping Technique [6], from two principal properties of a database: Core Diversity and Structural Dissimilarity. Core Diversity is the measure of how wide is the spectrum of reagents and building blocks used during synthesis. Structural Dissimilarity (i.e. how the structures defer from each other) is expressed with the average Tanimoto similarity coefficient, calculated for every compound’s nearest neighbor and compared to the same value for the World Drug Index, the collection of known active substances. 

In the case of large datasets we are using our in-house developed shortened calculation algorithm, which reduces the calculation time dramatically by 95% and the “Correctness” of the calculation remains at a high, 98% value. 

Because of its effectiveness, ADI is widely applicable in the field of combinatorial and computational chemistry: e.g. it can be used to characterize and assess the diversity of compound sets and also to construct the most diverse set for synthesis. 
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