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Advanced Development of QTAIM Dual Functional Analysis: Applications to Weak
Interactions, Containing Those in Unstable Species
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We developed and established QTAIM Dual Functional Analysis (QTAIM-DFA) to
analyze weak to strong interactions in a unified form. QTAIM-DFA was applied to the 11 ----HX/XY
interactions and the unstable ones in the transition states, for example. A new method, called CIV,
was proposed to generate the perturbed structures for QTAIM-DFA, for the much higher reliability and

applicability of QTAIM-DFA. The dynamic nature of the interactions with CIV is described as the "
intrinsic dynamic nature of interactions"”, since the coordinates with CIV are invariant to the
choice of the coordinate system. The QTAIM-DFA-CIV method was applied to lots of systems, such as
E---E in the naphthalene system, HB of the neutral form, and each HB in multi-HB systems of acetic
acid dimer and related species, together with that of the nucleoacid base pairs. The results were
introduced on the covers of many journals, such as NJC, 1JQ, and CO, together with ChemPubSoc Europe
for HB of the neutral form.
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4 Plots of H(z) vs. H(z.) — ¥ (z)/2 for the N=-Br and N-*-Br’ interactions of
Br—*-N—*-Br’ around TS. Data from the perturbed structures generated with IRC at step
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X5 Negative Laplacian map for 1 (S, S) calculated with MP2/BSS-A (a: Calcd). Positive
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density map for the 85—-S-"S—-BS S interaction drawn on the 5S*S*S plane of 1 which contour
level is 0.05 eA™ (c: Obsd).
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