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Supplementary Figure S1 Potential-dependent SERS spectra of Py aqueous solution (0.1 M) on silver
electrode recorded in steps of 0.1 V. Excitation wavelength = 514 nm.
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Supplementary Table S1 Absolute vibrational SERS wavenumbers (cm™) for the main vibrations of aqueous pyridine (0.1 M) recorded on silver at
different electrode potentials.

SERS (V)

0.0 -0.1 -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0 -1.1 -1.2 -1.3 -1.4 Mode

1596.7 1596.1 1596.0 1596.1 1595.4 1594.0 1593.7 1591.8 1590.7 1589.5 1588.6 1588.0 1587.7 1587.1 1586.6 8a
1571.1  1570.7 1570.7 1570.7 1570.7 1570.7 15699 1569.2 1569.2 1568.7 1567.7 1567.7 1567.7 1567.7 1567.7 8b
) ) ) ) ) ) 1481.5 1479.0 1478.3 1478.0 1477.5 14775 14775 1476.0 1476.0 19a
1219.0 12164 12164 1216.2 1216.0 12157 12154 12148 1214.1 1213.8 1212.6 12123 1211.7 1211.7 1211.0 9a
1069.4  1068.5 10685 1067.7 10669 10669 1066.9 10669 10669 1066.9 10669 10669 1065.8 10653 1065.3 18a
1036.2  1036.2 1036.2 1036.0 10359 1035.0 1034.6 10342 1033.1 1032.1 1031.3 1031.0 1030.9 1030.3 1030.3 12
1008.4 10079 1007.9 1007.9 1007.9 1007.5 10069 1005.8 1005.2 1003.8 1003.1 1002.5 1002.2 1001.5 1001.4 1
650.4 650.4 6504 6504 6504 6504 6504 6504 6504 6504 6504 6504 6504 6504 6504 6b
625.3 625.3 625.3 625.3 624.1 6237 6230 622.0 621.0 6203 619.5 618.7 6187 618.7  618.7 6a




? frontiers

[Ag,Py]’ B3LYP/LanL2DZ

30 30
; Ga PCM
1 1
20 [& ~20
i I 8a i
£ 10 12 E10
= L gploal T
2 18a 2
g 6b < =
b f ' 8b19a
+ r 6b
N 10—
Vibrational Normal Mode Vibrational Normal Mode
[Ag,Py]? PW91/LanL.2DZ [Ag,Py]’ M06-HF/LanL.2DZ
30 30
L Experimental i
20 6a 30 6a 1
‘f\ 8a r 8a
9
\LE')IIO 1218a 3 8b193
=
<0
~10 18a9a¢y, 8b19, -10 Vibrational Normal Mode
30 p Vibrational Normal Mode 30
| 6a I
- PCM 6al PCM
20 H 8 ~20 F
£ j T
8a
210 . @ 10 o
3 3 121829
0 e 0 -
18a ¥ 6ub8b19a | 6b 8b
9a
-10 Vibrational Normal Mode -10 Vibrational Normal Mode

Supplementary Figure S2 Experimental (SERS at -0.7 V) wavenumber shifts Av and calculated values at B3LYP, PW91 and MO6-
HF/LanL.2DZ levels of theory from isolated and solvated (PCM) [Ag-Py]’ complex.
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Supplementary Figure S3 Experimental (SERS at -0.7 V) wavenumber shifts Av and calculated values at B3LYP, PW91 and M06-
HF/Lanl.2DZ/6-31G(d) levels of theory from isolated and solvated (PCM) [Ag-Py]° complex.
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Supplementary Figure S4 Experimental (SERS at -0.7 V) wavenumber shifts Av and calculated values at B3LYP, PW91 and MO6-
HF/Lanl.2DZ/6-311G(d,p) levels of theory from isolated and solvated (PCM) [Ag2Py]’ complex.
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Supplementary Figure S5 Tuning of the experimental wavenumbers of pyridine vibrations by the electrode potential (top, black) and of the
B3LYP/LanL2DZ (middle, blue), B3LYP/def2-TZVPP (midle, orange) or B3LYP/Lanl.2DZ/6-31G(d) (bottom, blue) calculated
wavenumbers by the effective charge of isolated [Ag.Py]? complexes.



Eext (x10%a.u.)

Eext (x10* a.u.)

Eext (x10* a.u.)

Eext (x10*a.u.)

8a 9a 12 1 6a
- 6 6 6 6 6
© ’
—— Ly
E '_'. L] ° B o0
(7] g 21 Al ®e C 2 ...... 2 ﬂoo... 2 soee, 2 4 ...
g = ° ®e ., °
=2 i 2 e 2 % 2 . 2 e
v 5 % ) ®%ee ®ee ®e i ®eoe
a < qe, | . L%
5 6 At 64— 6 A 6 6
-0.2 -06 -1.0 -14 -0.2 -06 -10 -14 0.2 -06 -10 -14 -0.2 -06 -10 -14 -0.2 -06 -10 -14
Potential (V) Potential (V) Potential (V) Potential (V) Potential (V)
2
> 7 S dgeee * ° 3828 =] il =)
a g ¢ ®eq 28800669000 OOOQQOO $8880%0a000, 00088690005,
oo S 5 1 ) 5 9 * -5 - ¢90 5 . 5 - .
~— .O .. L] )
< ¢ «©, L .
= %154 . -15 4 -15 4 -15 A -15
> S
<
Q. ~ ————r 25 ——t—r 25 — 25 ——t——r 25 .
120 60 0 -60 -120 120 60 0 -60 -120 120 60 0 -60 -120 120 60 0 -60 -120 120 60 0 -60 -120
2y = 5 % Ly
Eext (x10%a.u.) Eexe (x10%a.u.) E¢xt (x10%a.u.) Eext (x10%a.u.) " Eext (x10%a.u.)
— %
[ ]
3 o5 0.... 54 5 5 5 | Q...
{ ° o0 00 oo
S_ £ ®e e00® geo® %, geect e, ®
= G 5 ° 5 90° 5 % 5 ] 5 %o
e %
s % o) °
Q815 4 -15 4 -15 o -15 -15 o
£ S
< s L 25 e 25 e 25 ————r 25 ————r
120 60 0 -60 -120 120 60 0 -60 -120 120 60 0 -60 -120 120 60 0 -60 -120 120 60 0 -60 -120
Eexe (x10%a.u.) Ecye (x10%a.u.) Eexe (x10%a.u.) Eexe (x10%a.u.) Eext (x10%a.u.)
15
—_ %o
—_ L]
L Poee, 5 54 5 - 54 ‘..
° 0000, e000e
S g °, Leecco0c00e '3 o... ] ®eq .
> ° 53 5 4 ° 5 4 ° -5 4 °
D.Q < ° °
o :fils 15 4 15 15 4 a5
g
—_ s 25 et 25 ————r -25 ———r—r 25 ———
120 60 0 -60 -120 120 60 0 -60 -120 120 60 0 -60 -120 120 60 0 -60 -120 120 60 0 -60 -120

Eext (x10*a.u.)

Supplementary Material

[Ag,,PyI° (V) “H% [Ag,oPYI° (S)

Supplementary Figure S6 Tuning of the experimental wavenumbers of pyridine vibrations on the electrode potential and of the
B3LYP/LanL2DZ calculated wavenumbers on external electric fields of isolated Py (empty circles) and of [Ag ZPy]o, [Ag : OPy]O (V) and

[Ag : OPy]o (S) complexes (full circles).
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Supplementary Figure S7 Tuning of the experimental wavenumbers of pyridine vibrations by the electrode potential (top) and of the
B3LYP/LanLL2DZ calculated wavenumbers by the effective charge of isolated [Ag,Py]? complexes (middle) or in a PCM environment
(bottom).
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Supplementary Figure S9 Experimental wavenumber shifts Av (crosses) and PW91/Lanl.2DZ calculated values Av from isolated (blue) and
solvated (PCM, orange) [Ag:Py]? complexes.
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Supplementary Figure S10 Experimental wavenumber shifts Av (crosses) and M06-HF/LanL.2DZ calculated values Av from isolated (blue)
and solvated (PCM, orange) [Ag.Py]? complexes.
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Supplementary Figure S11 Experimental wavenumber shifts Av (crosses) and B3LYP/LanL.2DZ/6-31G(d) calculated values Av from isolated
(blue) and solvated (PCM, orange) [Ag,Py]? complexes.
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Supplementary Figure S12 Experimental wavenumber shifts Av (crosses) and PW91/Lanl.2DZ/6-31G(d) calculated values Av from isolated
(blue) and solvated (PCM, orange) [Ag,Py]? complexes.
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Supplementary Figure S13 Experimental wavenumber shifts Av (crosses) and M06-HF/LanL2DZ/6-31G(d) calculated values Av from isolated
(blue) and solvated (PCM, orange) [Ag,Py]? complexes.
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Supplementary Figure S14 Experimental wavenumber shifts Av (crosses) and B3LYP/Lanl.2DZ/6-311G(d,p) calculated values Av from
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Supplementary Figure S15 Experimental wavenumber shifts Av (crosses) and PW91/LanL.2DZ/6-311G(d,p) calculated values Av from
isolated (blue) and solvated (PCM, orange) [Ag,Py]? complexes.
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Supplementary Figure S17 Experimental wavenumber shifts Av (crosses) and B3LYP/LanLL.2DZ calculated values under an external electric

field from isolated (blue) and solvated (PCM, orange) pyridine.
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Supplementary Figure S19 Experimental wavenumber shifts Av (crosses) and M06-HF/LanLL2DZ calculated values under an external electric
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Supplementary Figure S20 Experimental wavenumber shifts Av (crosses) and B3LYP/LanL.2DZ/6-311G(d,p) calculated values under an
external electric field from isolated (blue) and solvated (PCM, orange) pyridine.
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Supplementary Figure S21 Experimental wavenumber shifts Av (crosses) and PW91/LanL.2DZ/6-311G(d,p) calculated values under an
external electric field from isolated (blue) and solvated (PCM, orange) pyridine.
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Supplementary Figure S22 Experimental wavenumber shifts Av (crosses) and M06-HF/Lan.2DZ/6-311G(d,p) calculated values under an
external electric field from isolated (blue) and solvated (PCM, orange) pyridine.
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Supplementary Figure S23 Experimental wavenumber shifts Av (crosses) and B3LYP/LanLL.2DZ calculated values under an external electric
field from isolated (blue) and solvated (PCM, orange) [Ag2Py]’ complex.
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Supplementary Figure S24 Experimental wavenumber shifts Av (crosses) and PW91/Lanl.2DZ calculated values under an external electric
field from isolated (blue) and solvated (PCM, orange) [Ag2Py]’ complex.
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Supplementary Figure S25 Experimental wavenumber shifts Av (crosses) and M06-HF/LanLL.2DZ calculated values under an external electric
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Supplementary Figure S26 Experimental wavenumber shifts Av (crosses) and B3LYP/LanL.2DZ/6-311G(d,p) calculated values under an

external electric field from

isolated (blue) and solvated (PCM, orange) [Ag-Py]’ complex.
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Av (cm’ ‘)

Supplementary Figure S27 Experimental wavenumber shifts Av (crosses) and PW91/Lanl.2DZ/6-311G(d,p) calculated values under an
external electric field from isolated (blue) and solvated (PCM, orange) [Ag-Py]’ complex.
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Supplementary Figure S28 Experimental wavenumber shifts Av (crosses) and M06-HF/LanlL.2DZ/6-311G(d,p) calculated values under an

external electric field from isolated (blue) and solvated (PCM, orange) [AgzPy]? complex.
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