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Introduction Results (Continuation)

Mercury based compounds are among the most noxious chemical sub-| Basjs sets used here were uncontracted and all electron. For relativis-
stances; methylmercury is one of the six more toxic substances for the| ;- (Rel) RPA calculations we used DHF 4-component Hamiltonian

edison.florezQudea.edu.co

environment [1]. with DZ basis set and unrestricted kinetic balance (UKB). For non
» Bioaccumulation =- Mercury based compounds accumulate relativistic (NR) RPA calculations (c— ), we used Dalton13 suite of
inside living organisms. programs and T/ basis set. Table 2 and table 4.
> Biomagpnification =- Mercury based compound magnity the Table 2. NR limit of total shielding o for W;S;. Figure 1. | N
concentration along the chain food [2]. A Speed of light Table 3. Basis sets description
o . . . om Level dasSIS Sets
Living organisms are composed of ~ 70%—-80% water. The biological C ¢ 10 emeo — s
. . . Qo . C | 20446 23054 231.39 220.73 Rel oy Gt G s
action of different molecules is heavily influenced by their ability to 0 | 26061 31601 31757 34931 NR | oe3o0d  L1sbrad2f Ss2iplodlof
interact with water in cellular and molecular environments. Hg 12228.77 8328.57 8242.61 8182.50 - ane > means farge and small compnents
The properties of methylmercury in aqueous environments have not Table 4. Total shielding o (C, O and Hg), interaction (C—Hg—0). Figure 1.

been property described at the molecular level. Atom W3Sy  W)S;  W5rS; W3Sy W3S,  WiS3 W3S, Wi3Ss  WisSe
f | C | 20446 12337 11349 18236 16156 264.99 19627 269.43 161.56

Prominent bulk properties of mercury and mercury based COmpgund O 269.61 199.15 165.22 297.14 261.75 363.12 185.96 379.85 277.10
: U Hg [12228.77 12535.64 12365.42 12690.92 12619.11 12456.19 12277.11 12627.09 12699.78
are linked to relativistic effects [3].

» The fluidity of mercury at ambient temperature [4].

» [ he availability of structure — spectroscopic correlations. NMR parameters
(o and J) [5].

» Condensed-phase systems [3]...

\_ J

It has been recognized since the early days that NMR parameters such
as nuclear shielding (o) and J-coupling constants contain very useful
information regarding molecular and electronic structure [6].

In this work bonding properties are analyzed within the QTAIM frame-
work [7]. It provides a universal definition of what constitutes bonding.

» We gain insight from properties calculated at bond critical points (BCPs) for all
kinds of interactions

We obtained information from the properties of BCPs including elec-
tronic densities [p(rc)], its laplacian [V2p(r)], potential [V(r.)], kinetic
[G(rc)] and total energy densities [H(r.)] [8,9].

V2p < 0 Covalent interaction (1)
V?p > 0 Closed shell
W3Ss W3Se
V(ro) < 1; Closed shell Figura 1. Equilibrium structures for [CH3Hg(H20),]™. Each molecular motif was characterized
" ) (rc) = ilzl’ 2]; ?ﬁj;iiﬁﬁi:iﬁon (2) using MP2 and ECP as a true minimum within harmonic approximation. The most stable motif

| for each stoichiometry W1S1, W>S;, W3S; and W3S3 were also treated using CAM—B3LYP
CompUtatiOnal DEtails functional in conjunction with DZ quality basis set at the 4-component level. Carbon atoms are

shown in yellow, oxygen atoms in red, hydrogen atoms in white and mercury atoms in blue. BCPs

Stochastic Search

are shown in green and bonding paths in black.
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MLZ CAM.- 33‘|§P i m\m‘ponent DHE » The most energetically stable conformations are those in which
mercur m | rdin | ne water molecul
LanL2DZ — SDDALL D7 basie setle ercury atom is coordinated to just one water molecule

» For this particular system, the Laplacian on the electron density

» Compare Properties «

_— (eq. 1) is a better descriptor of the nature of intramolecular inter-
NMR paramnteract,ons - .

Molecular Geometries actions than Espinisa’s criterion (eq. 2).

Table 1. Topological parameter of electronic density for Hg-O and Hg-C BCPs (Figure 1)
BCP ' Structure Oxygen Length [A] p(rc) V2p(re) |[V(rd)|/G(re) H(ro)

» Some electronic effects that appear on the shielding of Hg, C or O
are not only due to the presence of vicinal heavy atoms, some new
electronic effects appear due to quantity and spatial arrangement

W;:S; O 2.0620 0.0623 0.3479 1.0254  -0.0023 of water molecules.
W,s, Ol 2.2720  0.0599 0.3402 1.0637  -0.0044 » T his work suggest a new strategy of using o and J to determine
V2 21272 99220 9.1909 9818 9.0V local geometries in the microsolvation process of methylmercur
Hg-O W3S O 21359 00813 04472  1.0711  -0.0085 & P y ury.
O1 2.8608 0.0174 0.0714 0.9069 0.0015 _
WSz 5 2.1802 0.0731 0.3988 1.0550  -0.0058 References
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