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Molecular Dynamics (NAMD) supplementary information:
- construction of a cluster of 79 TAB molecules

- PME representation using VMD
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Molecular Dynamics (NAMD) supplementary information:

We have performed Molecular Dynamics calculatiosingi the NAMD softwarel
version 2.9 running in parallel on a local clusténe equations of motion were solved with
a 2 fs time step. The constant temperature (300iKgmble (NVT) was controlled using
the Langevin thermostat with a relaxation constdrit ps'.

The model for the TAB molecules was based on th&RMM force field, designed for
biomolecular simulations. To our knowledge, TAB smile has not been previously

simulated entirely within the selected force fieldpwever it has been successfully

employed for simulations of Adamantade3 The intramolecular and intermolecular

parameters were determined taking advantage oadbemation the CHARMM General

Force Field (CGenF#;9.6in its version number of the interface 0.9.7.1 #relforce field
2b8), which provides the atom typing and assignméparameters and charges by analogy
with sub-functional groups (i.e. the Adamantane)heww CGenFF is guessing some
parameters by analogy, penalties are addressedwvaral less than 20 meaning fairly
analogue, and quite reliable. Input files are add upon request.

We first minimized the freestanding molecule, thér® atomic structure once adsorbed
on a Ag(111) surface made of four layers. Fig. loweshows the partial charge
distribution based on CGenFF parameterization, ivhmpears consistent with the previous
model OPLS. Molecule-surface parameters are eanvaince they were transposed for

both force fields (OPLS-AA and CHARMM).
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Figure 1: TAB molecule with (CGenFF) partial charges represented in color scale (e—).

Then we have built a cluster of 79 TAB molecules for an intermolecular distance of
14,6 A in an hexagonal lattice (Fig. 2: red and blue points). The contour of the cluster
is following the morphology of the experimental one (red points). We have rotated the
cluster by 7 degrees to obtain a better match with the experiment. Since the atomic
resolution could not be reached experimentally, we started with the assumption that
all the molecules were in the same orientation with one adamantane following the [1-

10] direction of the substrate.
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Figure 2: Initial configuration for modeling 79-TAB molecules cluster based on the experimental
observation in a hexagonal distribution.



We have minimized the total potential energy using NAMD. The calculation performed
after 10 ns of standard minimization are presented in Fig. 3. Interestingly, during the
MD run of 20 ns at room temperature, we observe that not only the molecule can

rotate on the surface, but also the adamantane groups also rotate.

Figure 3: Snapshot of a configuration taken after 20 ns of MD modelling.

The atomic detailed initial configuration is represented as spacefill in Fig. 2 (right)
and in Fig. 3 (left) in ball and sticks, in the TAB0.3 conformation. Fig. 3 (right)
represents the configurations after minimization of the potential energy. After
minimization, one observes the rotation of the ADT functional groups, in general, one
over three. The inset gives a better view of the rotated ADTs, which points out to the
<111> direction. Most of the molecules have turned out to TAB1.2 (lateral)
conformation.

One evaluates the reciprocal sum of the smooth particle-mesh Ewald method (PME),

producing a smoothed electrostatic potential grid. 7



Figure 4: PME plot obtained from VMD (Visual Molecular Dynamics). The hexagonal lattice spacing is
highlighted with the black lines, while the resulting hollows hexagonally distributed are emphasized in
blue.

Obviously this calculation can not be directly cargnd to a STM imaging, but it reveals
the nature of the hollows observed experimentallyhe cluster. The PME representation
tends to confirm the hypothesis that the obserxgeérmental cluster is made of molecules
with same orientation.

The molecules localized in the core of the cluster remain globally with the same
orientation. Some in the contour tend to get in a closer-compact configuration by
rotating slightly, as shown in the Fig. 4 below. This configuration could be obtained
after a longer minimization time. We observe that some molecules have rotated
keeping the hexagonal stacking but loosing the hexagonal lattice of hollows on the
electrostatic potential density. Experimentally, one observes similarities in the

contrast STM image where molecules are misaligned.
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Figure 5: PME plot extracted from VMD. The substrate is not represented.

We have performed 20 ns run at fixed temperature 280K (NVT) using NAMD and the
cluster rapidly converged to the following compact structure, like the one obtained in

Fig. 7 of the main manuscript, although we observe many molecules TAB3.0, TAB2.1,
TAB1.2 are found.

Figure 6: Snapshot of the final configuration of the 79TAB cluster obtained at 280K.



Monte Carlo(SANO) supplementary information:

Pair correlation function (g(r))

We have calculated the pair correlation function of the molecules using the only
center of the benzene group and produced from 50 configurations taken along the

final production MC runs at 280K.
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Figure 7: Pair correlation functions for TAB0.3 and TAB1.2 extracted from Figs. 7 and 8 of the main
manuscript.
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