Supporting Information:
The important role of non-covalent
interactions for the vibrational circular
dichroism of lactic acid in aqueous solution

Sascha Jahnigen,” Daniel Sebastiani, and Rodolphe Vuilleumier®

E-mail: sascha.jahnigen@ens.psl.eu; rodolphe.vuilleumier@ens.psl.eu

Background moment screening in
solution

To cope with the sampling problem in disor-
dered phase, the scaling of moments has been
introduced.®! The first solvation shell usually
remains unaffected by moment scaling, yet su-
perfluous dipole correlations between different
solvent molecules as well as local dipole corre-
lations may still enter the IR and VCD spec-
tra. Thermodynamic convergence thereof re-
quires large amounts of AIMD computation
time. Similar to the experiment, having traces
of solvent peaks in the spectra need not be a
problem, unless solvent signals overlap with the
regions of interest. It may nevertheless be de-
sirable to filter out unnecessary contributions
to IR absorption and VCD stemming from sol-
vent molecules. As this likens to measuring a
baseline spectrum in experiment, the approach
can be considered as virtual "background cor-
rection®.

The classical TCF that is used to compute
the rotational strength in its velocity form is:

Ca(t) = (§(0)m(t)), (1)

with j, the time derivative of the electric dipole
moment, and m, the magnetic dipole moment.
Cy can be written in terms of molecular mo-
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ments, j =Y, j; and m = Y, m;:5!

Cal(t) = Z Z <ji(0)mj<t)>7 (2)

where the magnetic moments are defined with
respect to a common origin taking account of
gauge transport. >3 The double sum runs over
molecular indices ¢ and j, which includes all sol-
vent molecules. If the molecular index of the so-
lute is denoted with subscript m and the lower
sum over solvent molecules ). 4m Summarised
in subscript s, the expression for C; becomes:

Ca(t) =(jm (0)m,, (1))
+ (Jm(0)m, (1)) + (Js(0)my, (2))  (3)
+ (§s(0)m,(2)).

The first term (mm) contains only local con-
tributions stemming from the molecule it-
self, while the mixed terms (ms) sum up all
non-local correlations between solvent and so-
lute. The last term (ss) contains only (local
and non-local) contributions within the solvent
molecules and can be considered as "noise or
background signal. With this, a background-
corrected TCF, C/,, is defined:

Ccl(t), - Ccl(t) - <js(0)ms(t)>
a(t) — G (1)

The background correction has been imple-
mented in the ChirPy code.5*

(4)



In particular in water where solvent molecules
possess large dipole moments, the removal of
background signal is almost inevitable when
supramolecular correlations are to be studied

with AIMD.
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