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The pyrimidine base uracil is known to be a component of the RNA. The fluoro derivate of uracil, 5-fluoruracil (5FU), is used as an anticancer-drug. Its improved bioavailability was recently described [1] as an inclusion complex with β-cyclodextrin (CD). To simulate such a complex in the presence of water, 5FU can be combined with CD and water in various positions. In this study, the interaction of 5FU with water, and of 5FU in an inclusion complex with CD will be discussed with regard to the interaction between the 5FU drug and the surrounding.
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Figure 1. Optimized geometries of two different tautomeric forms of 5FU with water, AH (left) and AH1 (center), respectively, and the -cyclodextrin before complexation (right).
Density Functional Theory was applied using the B3LYP-D3/6-31+G(d,p) method. First, water molecules were placed around the two most stable tautomeric forms of 5FU [1] in five different H-bonding situations to find out the position with the highest stabilization interaction. Frequency calculations were carried out to confirm true minima, and the interaction energies were computed. 
In a second step, the 5FU with and without water was placed inside / below the β-cyclodextrin to form the complex. The geometries and the interaction energies of various 5FU-CD complexes are compared, and the stability of the different clusters is discussed in this presentation.
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