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I.  Abinitio molecular dynamics basics

Ab initio molecular dynamics (AIMD) is a molecular simulation technique designed to
investigate electronic and nuclear rearrangements in complex systems. Atomic positions,
treated as classical coordinates, are evolved in time according to Newton's equations of
motion. At variance with classical molecular dynamics, which is based on empirical
potentials, the ab initio version computes interatomic forces from a quantum chemical
method (here, Density Functional Theory). AIMD is free of empirical parameters and
does not assume any connectivity among the atoms, thus being suitable to investigate

chemical reactions where bonds break and new ones form. In this work, the Born-
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Oppenheimer form of AIMD was used, in which the electronic ground state of the
system is computed for each configuration visited during the dynamics. The Car-
Parrinello form is an alternative approach to AIMD. A comprehensive account of

AIMD and of its numerous successful applications can be found in the literature.1
II.  Computational details

Ab initio molecular dynamics (AIMD) simulations were performed according to the
Born-Oppenheimer approach using the CP2K program package.2 Simulations were
carried out at the DFT level by means of the PBE exchange-correlation functional.3
Simulations of complexes 1, 7 and 6 were run in explicit dichloromethane solvent. An
additional simulation of 6 in explicit solvent was performed with the PBE functional
supplemented by the dispersion correction of Grimme et al.4 AIMD were performed at
constant volume and temperature (300 K) through a velocity rescaling thermostat which
guarantees canonical sampling.5 The Quick-step algorithmé was used to solve the
electronic structure problem using a double-zeta plus polarization (DZVP) basis set7 to
represent the orbitals and plane waves (up to 300 Ry) for the electron density. Core
electrons were described using pseudopotentials.8 Wave function optimization was
achieved through the orbital transformation method using electronic gradients of 5-10~"

as convergence criterion.9

About 1000 dichloromethane molecules were included in a cubic box of 47.482 A edge
to reproduce the experimental density. The simulation cell was treated under periodic
boundary conditions. The Poisson-solver developed by Martyna and Tuckerman was
used to remove the periodicity intrinsic in the plane wave representation.’® A
counteranion [SbFg] was included in the model to neutralize the simulation cell. The
organometallic complexes were treated quantum mechanically (QM) whereas the
solvent molecules and the counteranion were described using molecular mechanics
(MM). The QM box was cubic of 25 A edge for each complex. Dichloromethane (DCM)
was described by the fully flexible all-atom potential developed by Kollman and co-
workers.' The force field was shown to reproduce the macroscopic properties of liquid
DCM, including density, heat of vaporization and diffusion constant, in good agreement
with experimental data. Suitable parameters were particularly calculated for the
counteranion using the method developed by Seminario.*?
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Initially, each model underwent 1 ns classical MD simulation keeping the
organometallic complex fixed and the final conformation was used to start the QM/MM

MD simulation.*®* About 15 ps were simulated.
I1l.  Conformation event on the cyclometalated ring of 7

As shown in Fig. S1, a conformational event in the cyclometalated ring was detected by
monitoring the Cg,—Pt—C*—C dihedral angle (where C* stands for the cyclometalated
carbon atom). Cyg,, Pt and C* atoms form a plane and the methylene CH, (red point) is
located under it. After 10 ps, the latter group is found above such plane. The evolution

of the dihedral angle from ca. —25 to +25 degrees indicates this conformational event.
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Fig. S1. C,;g,—Pt—C*-C dihedral angle along the simulation of complex 7 in solution.

IV. Radial distribution functions of 7 and 6
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Fig. S2. C---Cpcy radial distribution functions (RDFs) of C54 (black line), C58 (red line) and C62 (green

line) atoms in complex 7 during the first 6 ps (panel a) and the last 5 ps (panel b).
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Fig. S3. C---Cpcw radial distribution functions (RDFs) of C83 (black line) and C87 (red line) atoms in
complex 6 during the 8-15 ps interval using PBE-D3 functional.

V. Interaction energy between 6 and one dichloromethane molecule
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Figure S4. Interaction energy (kcal mol™*) between complex 6 and one DCM molecule according to the

C---Cpcwm distance.

VI. Distance scatter plots of 1, 7 and 6

Figure S5 displays scatter plots representing Pt—Lians Versus Pt—Cagosiic distances for
each model along the entire simulations in solution. For complex 1 (panel a), the graph
does not provide additional information; since the geometry hardly changes during the
simulation, only one maximum is observed at ca. 2.3 A and 2.4 A for d(Pt—Pyans) and
d(Pt—Cago), respectively. For complex 7 (panel b), two maxima can be distinguished
describing the two possible situations of the methyl group (agostic at 3.1 A and non-
agostic at 5.0 A). However, the average d(Pt-C*gy), 2.0-2.1 A, is not altered since the
agostic interaction is always present (though it is formed through other methyl group).
For complex 6 (panel c), one maximum is detected at 2.0-2.1 A and 3.1 A for d(Pt—
C*ipr) and d(Pt-C87), respectively. When the agostic interaction is lost, the Pt—-C87
distance appears at 4.0-4.5 A but the Pt—C*p; bond distance is not significantly affected.
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Figure S5. Correlation plots between Pt—Lrans and Pt - C,gos1ic distances for complexes 1 (panel a) and 6
(panel b) using PBE and 7 (panel c) using PBE-D3.
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Cartesian coordinates of gas-phase geometries of 1, 7 and 6
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