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S1. Non-Equilibrium Green's Function method

We use Non-Equilibrium Green’s Function method to characterize electronic transport. This method is based on
Green’s function that is defined as, !
(G] = [ET — Hol — s — Za] ', ey

where X, 4 are the self-energies that describe the coupling of the molecule with source and drain electrodes,
respectively. Hy, is the molecular Hamiltonian in the gas phase; particularly, we have made use of density
functional theory (DFT), so Hy, is the Khon-Sham Hamiltonian of our system: Hgs = p?/2m + Vis[n] where
Kohn-Sham potential Vs is a functional of electron density n:

Vks [I/L] = Vext [I’l] +Vu [n] ~+ Ve [n} . (2)

Once we have defined the Hamiltonian and self-energies in our molecular junction, we can determine the
transmission function, which is defined in terms of Green’s function, G, by?,

T(E) = Tr[[sGT4G'], 3

where I'; 4 are the broadening matrices defined as: I'sq = i[X5q — ZZ 4+ We use the Landauer formalism for
calculating the current in the molecular junction,

1=2¢ [(B)[A(E - 1) ~ falE ~ o) dE, “

where f; 4 are the Fermi’s functions for the source and drain contacts, respectively, and y, 4 are its chemical
potentials; at 7 = 0 K, these functions are step functions, so the difference among them is,

1 if s > E
R(E)—faE)y={ > 1 MBI ®)

0, otherwise

so the electric current is given by?,
2 U,
I= ;/ "T(B)dE. (6)

The electric current at T = 0 K is the area under the curve of the function T(E) in the interval range us-g;
the integral outside that range is zero. The bias voltage is the integration interval given by AVyq = (s — tq)/|el,
this zero bias approximation at low temperatures is depicted in Figure S1. We use TranSIESTA* and TBtrans
codes to obtain the Green’s and transmission functions, respectively.
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Figure S1 Transmission function T(E) for the HB molecule connected to gold electrodes. When T =0 K, Fermi-Dirac distribution
functions f; q are stair-wise functions (plots colored in blue for fs and violet for f3). The net current is proportional to the area
under the curve in the interval s — pg; this interval is related to bias potential AVyq = (us — tg)/lel.

S2. Calculations details

All calculations were carried out using a GGA functional in the PBE approximation: first, before transport calcu-
lations, we performed geometric optimization for electrodes, chiral metal cluster Aus4, and organic molecules
using the DFT-based SIESTA>® code, with a set of DZP basis. Then, to construct molecular junctions, we used
the thiol group as the anchoring group, which is known to be effective in binding molecules to Au electrodes; in
particular, we bound viologens, placing the sulfur atom in a bridge position with Au FCC electrodes, in the same
way as attaching to the Auz4 cluster case’. The equilibrium distance between the Au electrode and the Ausy
cluster was determined adiabatically. Furthermore, for the equilibrium distance between the chiral cluster Ausq4
and the viologen, we considered a distance Au-S of 2.6 fkpreviously reported’. Lastly, for transport calculations
in TranSIESTA, we used a mesh cutoff of 340 Ry, also a Monkhorst-Pack grid [100, 1, 1], this means that we
employed 100 k-points along the transport direction (along x axis), and for the transverse directions in the
transport path (y and z directions) just 1 k-point (this is, just the gamma point).

To test the calculation parameters, we qualitatively reproduce the results reported in Ref. 8. Figure S2
displays the transmission function (in logarithmic scale) for the para and meta configurations of terphenyl. From
it, it is possible to observe that we can reproduce constructive quantum interference for the para connection
and destructive interference for the meta case. Destructive quantum interference is a fall-down in transmission
function of several magnitude orders; in this case, there is a difference of more than two orders of magnitude
between the minimum of the para case and the meta case, which is in agreement with the results reported by
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Figure S2 Molecular junctions for a) para-terphenyl and b) meta-terphenyl configurations. c) Transmission function in logarithmic
scale for terphenyl in para (yellow curve) and meta (red curve) configurations. A transmission fall-down around two orders of
magnitude is registered for meta structure in comparison with para case at the Fermi level, indicating the presence of destructive
quantum interference for the former and constructive for the last one, respectively.

Liet al. in Ref. 8.
S3. Relationship between enantiospecific transport and orbital angular momentum

To investigate the relationship of orbital angular momentum and the enantiospecific electron transport, further
calculations and analysis were performed. In particular, here we calculated the difference in the projected
density of states (PDOS) between the R and L-cases as follows:

Difference PDOS(I’l, l,m1> = PDOS(I’l, l,mZ)HBR — PDOS(n, l,ml)HBL (7)

The difference in PDOS is presented below in both the achiral- and chiral-modified molecular junctions.
We show for the achiral case (see Figure S3, below) in the p-like orbitals of carbon and sulfur atoms, a non-
significant difference among HBL and HBR cases occurs (see Figure S3-c,d respectively). In contrast, in the
case of the chiral-modified molecular junctions, a significant difference in PDOS between the HBR and HBL
cases exists, in particular for C 2p, and S 3p, orbitals (see blue curves in Figures S4-c,d respectively). So, these
results indicate that the p-like orbitals of the carbon and sulfur atoms are not different when an achiral cluster
is present, but the opposite behavior is obtained when a chiral cluster modifies the gold electrode.

Also, we highlight the relevance of the orbital p,: meanwhile, the difference PDOS for p, and p; is tiny, and
the main difference occurs in the orbital p,, indicating that the chiral cluster chAus4 deviates the electron trans-
mission path in the y-direction, which is a perpendicular direction to the plane zx, where chirality is present.
Lastly, the deviation’s degree is upon whether the molecule HB is R- or L-handed. These results provided fur-
ther insights into the relationship of the enantiospecific electron transport with the filtering of orbital angular
momentum.
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Figure S3 Visualization of chiral-modified molecular junctions for a) achAuss-HBR and b) achAuss-HBL in the zx-plane, the
plots of their difference in PDOS for p-like orbitals, p, (orange), py (blue), p(red) for c) carbon atoms and d) sulfur atoms of

HB molecule: in these plots no significant difference is observed, so, no change in orbital angular momentum of transmitted
electron occurs.
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Figure S4 Visualization of chiral-modified molecular junctions for a) chAuss-HBR and b) chAuss-HBL in the zx-plane, the plots
of their difference in PDOS for p-like orbitals, p. (orange), py (blue), p.(red) for c) carbon atoms and d) sulfur atoms of HB
molecule: in these plots significant difference is observed for the p, orbital, so, this indicates a change in y-direction in the path
of electron transmission.

S4. Atomic coordinate files

The atomic coordinates of bonded viologens to chAus, are available in:

¢ for chAus4-HBR:

https://github.com/jebarriosvargas/PCCP_D3CP04581A/blob/2ac6373d2bffaf2a9e8e92e£24416b3a99a05376
au34_hb3R.pdb

e for chAuzs-HBL:

https://github.com/jebarriosvargas/PCCP_D3CP04581A/blob/2ac6373d2bffaf2a9e8e92e£24416b3a99a05376
au34_hb3L.pdb

The aim of supplying this information is:
* To provide a guide where the chirality emerges in viologens + Aus4 systems.
* To show the bridge-bonded sulfur anchoring group and to prove that the connection is equivalent in both

the L- and the R- systems.
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