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Extremely large virtual compound libraries, containing up to 1012 or even 1015 different molecules, 
may be used in drug discovery,  and challenge even the fastest  virtual  high-throughput screening 
(VHTS) analyses.  Even using Markush structure-based property-calculation techniques1, production 
of  property  profiles  for  simple  drug-like  characteristics  such  as  the  Lipinksi  properties  can  be 
prohibitively slow. Appropriate sampling of library members can permit much faster analyses, and 
factors affecting the accuracy of property distribution profiles based on such sampling are discussed. 
Direct analysis of the Markush structure can also be used to calculate upper and lower bounds on the 
range of values for a particular property, without the need to enumerate individual values.

Exhaustive comparisons of individual library members against a target molecule, to identify the most 
similar, are also too time-consuming to be used on very large libraries. An approximate similarity 
search algorithm has been developed, which allows selection of molecules from a library that are 
highly similar  to  a  specified  target,  though not  guaranteed  to  be the  most  similar.   The  sets  of 
molecules  selected  by  this  algorithm are  compared  to  those  identified  by  exhaustive  similarity 
search.
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