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Figure 2. Electrostatic potential map for alignments of I and I,
induced by van der Waals and Coulomb interaction
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Figure 3. Electrostatic potential map of lodine trimers
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DFT-based Verification and prediction of hypervalent and halogen-bonding
in iodine derivative.

(Osaka Univ. and M3 Inc) Shozo Yanagida, Osamu Yoshikawa, Tomoyuki Kida
Density-functional theory based molecular modeling (DFT/MM) of iodine molecule (I,) and iodine

atom, and iodide ions (F’, F*, F°, F*") reveals that I, I',  atom, and I" have electrostatic potential map
with high electron density sites and low electron density sites, and that highly oxidized cationic iodide
ions, I, 1", and 17 give small electrostatic potential maps with very low electron density. A typical
hypervalent molecule of I;” can be verified as an aggregate of I, and I via interactions between I and I,
because low electron density sites on I, molecule locates on both end of I, molecule. A linear I, trimer
(Io); is verified to form via van der Waals interactions as in I, crystal. ~ As for hypervalent molecules
of IF, IF;, IFs, and IF,, they are verified as due to strong Coulombic interactions, being characterized
as salt-like I'F", I”(F)s, I"(F)s, and I"/(F")5, on the basis of electrostatic charge.



