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The analytical potential function for 1,4,7,10-tetraazacyclododecane
(cyclen) and methanol system has been developed based on the STO-3G/SCF level.
Monte Carlo simulation has heen performed for a cyclen molecule in 18.45
mole % solution of methanol (165 water and 37 methanol molecules) using
experimental density of 0.96 g/cm” at 298 K 1 atm. The results shown that
the first solvation shell consists of 6-7 water molecules from which two of
them locate unsymmetrically, one at 2.3-3-4 A and the other at 3-4-4.0 A far
from the molecular centre of cyclenJ These two water molecules were found to
point the 0-H bond toward the ligand's cavity. The other water molecules are
coordinated to those two water molecules via hydrogen bond, but are not bound
to the NH groups. The second solvation shell consists mainly of 23-24 water
molecules and 1 methanol molecule. An arrangement of solvent molecules around
cyclen has been observed up to the third shell, 8-9 A far from the molecular
centre, while ideal characters of bulk solvent were not significantly
disturbed.
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