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1 Models and Computational Details

Intramolecular contribution is based on stretching, angle and dihedral potentials while

the intermolecular interactions were modeled from the electrostatic potential between

partial charges and from the Lennard-Jones potential allowing us to take into account of

the van der Waals interactions. The total configurational energy U is defined by

U = UINTRA + UINTER (S1)

where UINTRA, UINTER are the intramolecular and intermolecular energy contributions,

respectively. UINTRA is expressed as

UINTRA = UBONDS + UANGLES + UDIHEDRALS + UNON-BONDED (S2)

such that

UBONDS = kr(r − r0)2, UANGLES = kΘ(Θ−Θ0)2 (S3)

where r is the distance between two atoms, Θ is the valence angle between three

atoms, kr and kΘ are the strengths of the bonds and valence angle, r0 and Θ0 are the

equilibrium distance and angle. The dihedral potential is expressed from a triple cosinus

potential

UDIHEDRALS = A0(1 + cos(mΦ− δ)) (S4)

where A0 is the strength of the dihedral force,Φ the dihedral angle, m the periodicity

and δ the equilibrium angle. The non-bonded terms are evaluated from the electro-

static and Lennard-Jones potential described such that the intermolecular interactions

are composed of repulsion-dispersion and electrostatic contributions that are represented

by Lennard-Jones (LJ) and Coulombic (ELEC) potentials, respectively:

UINTER = ULJ + UELEC (S5)
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where riajb is the distance between force center a in molecule i and force center b in

molecule j, εab is the energy parameter of the interaction and σab is the Lennard-Jones core

diameter. Ni is the number of force centers in the molecule i. The LJ parameters for the

interactions between unlike sites were calculated using the Lorentz-Berthelot combining

rules
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1/2 σab =

1

2
(σaa + σbb) (S7)

The electrostatic interactions were calculated using the Ewald sum (EW) method

from
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where erfc(x) is the complementary error function and erf(x) is the error function.

α is chosen so that interaction pairs only in the central cell need to be considered in

evaluating the second term in eqn S8. The functions S(h) and Q(h) are defined using

eqns S9 and S10, respectively
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S(h) =
∑
i

∑
a

qia exp(ih.ria) (S9)

Q(h) =
1

h2
exp(− h2

4α2
) (S10)

where the reciprocal lattice vector h is defined as h = 2π(l/Lxu,m/Lyv, n/Lzw)

where u,v,w are the reciprocal space basis vectors and l,m, n take values of 0,±1,±2,· · ·±

∞. The reciprocal space sum is truncated at an ellipsoidal boundary at the vector |hmax|.

The convergence factor α is calculated from 2π
Lx

. The maximum reciprocal lattice vectors

|hmaxx | = hmaxy | = |hmaxz | are fixed to 64.

To decrease the computational time, electrostatic interactions can also be computed

in the direct space by using the reaction field (RF) method developed by Neumann [S1]

such that

UELEC, RF =
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(S11)

with

B0 =
(εI − 1)

(2εI + 1)
(S12)

with εI the dielectric constant outside the cavity that was taken to be equal to the

water value i.e. εI = 78.5. In this work both Ewald sum (EW) and reaction field (RF)

methods have been then compared.
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Table S1: Average distance between both M-Lanr monomers where the error bar is provided
in subscript. di and df correspond to the initial and final (obtained from MD simulation of
100 ns) distances.

di1 / Å df1/ Å di2/ Å df2/ Å

MULLIKEN-EW 30 31.24 10 27.84

HIRSHFELD-EW 30 8.72 10 8.22

CHELPG-EW 30 9.12 10 8.52

ESP-EW 30 18.45 10 23.85
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Figure S1: Average distance between both acetate ions and M-Lanr as a function of time.
Distance was calculated by considering the centre of mass of ions and M-Lanr modeled from
the combination of the CHELPG method and the Ewald sum.
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Figure S2: Mean square displacement of water molecules as a function of time for all methods
of calculations of partial charges.
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