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Table S1. Assignment of the main lines recorded in the Raman and SERS spectra and the experimental and 18 
CAM-B3LYP/def2-TZVPP calculated wavenumbers (cm-1) of bpyvn and of the Ag2-bpyvn complex.  19 

Experimental1 Calculated 

bpyvn 

Calculated 

Ag2-bpyvn 

Assignment2 

1625(vs) 1733 1733 (C=C)

1592(m) 1675 1675 8a;(CC)py 

1575(vs) 1658 1659 8a;(CC)naph 

1368(s) 1405 1405 (CH)naph 

1337(s) 1391 1393 14;(CC)py 

1202(s) 1260 1263 9a;(CH)py 

988(m) 1031 1031 12;ring;py 

969(m) 1022 1023 (CH)py,naph 

1vs: very strong, s: strong, m: medium. 2py: pyridine, naph: naphthalene, : stretching, : In-plane deformation, 20 

: out-of-plane deformation. Wilson’s nomenclature from Varsanyi, G. Vibrational spectra of benzene 21 

derivatives, Academic Press, New York, 1969. 22 
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Table S2. SERS wavenumbers (cm-1) of the strongest bands of bpyvn at different electrode potentials (785 nm 30 
excitation).   31 

Experimental Electrode Potential/V 

Raman1 OC2 0.0 -0.1 -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0

1625(vs) 1624 1626 1626 1626 1625 1626 1626 1626 1626 1626 1625 1625 

1592(m) 1606 1607 1607 1607 1607 1606 1606 1605 1604 1604 1603 1603 

1575(vs) 1572 1573 1574 1574 1574 1573 1574 1573 1573 1573 1572 1572 

1368(s) 1368 1367 1368 1368 1367 1367 1367 1367 1367 1368 1368 1368 

1337(s) 1337 1338 1336 1336 1336 1336 1336 1335 1336 1337 1337 1337 

1202(s) 1206 1206 1207 1206 1206 1205 1205 1204 1204 1204 1203 1203 

988(m) 1012 1013 1011 1011 1011 1011 1010 1008 1008 1009 1010 1010 

969(m) 967 968 966 966 966 966 966 966 966 966 966 966 
1vs: very strong, s: strong, m: medium. Raman spectrum of the solid. 2SERS recorded at open-circuit (OC). 32 

33 
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Table S3. SERS wavenumbers (cm-1) of the strongest bands of bpyvn at different electrode potentials (514.5 nm 37 
excitation).  38 

Experimental Electrode Potential/V 

Raman1 OC2 0.0 -0.1 -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0

1625(vs) 1626 1626 1626 1626 1626 1626 1626 1627 1627 1627 1627 1627 

1592(m) 1606 1606 1606 1606 1606 1606 1606 1605 1606 1605 1605 1605 

1575(vs) 1575 1573 1573 1574 1574 1574 1574 1574 1574 1574 1574 1574 

1368(s) 1367 1367 1367 1367 1367 1367 1367 1367 1367 1367 1367 1367 

1337(s) 1337 1337 1336 1337 1336 1337 1335 1336 1335 1335 1335 1335 

1202(s) 1207 1207 1206 1206 1206 1206 1206 1206 1207 1208 1208 1208 

988(m) 1010 1009 1010 1010 1010 1010 1010 1010 1010 1008 1008 1008 

969(m) 969 967 966 964 965 966 966 966 966 961 961 962 
1vs: very strong, s: strong, m: medium. Raman spectrum of the solid. 2SERS recorded at open-circuit (OC). 39 
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Figure S1. CAM-B3LYP/def2-TZVPP optimized structure of the bpyvn (top) and of the Ag2-bpyvn system 44 
modeling the surface complex (bottom). 45 

46 

47 

Figure S2. CAM-B3LYP/def2-TZVPP potential energy profile (interpolation line) for association/dissociation of 48 
bpyvn to the Ag2 cluster. Step 0: d(N-Ag)=2.263 Å ; Step 30: d(N-Ag)=6.700 Å . 49 
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Computational resonance Raman spectra 55 

The modified mathematic expression of the intensity Ik of a Raman band of wavenumber k 56 
under preresonance conditions given initially by Long [1] becomes: 57 

58 

𝐼𝑘 =
(2𝜋)4

ℎ2 𝐾𝑁0𝑖(𝜈1 − 𝜈𝑘)4𝜈𝑘
2 ∑ (𝑊Γk,e

𝑒
𝑒 Δ𝑘,𝑒)2 (1) 59 

where the integrals of vibrational overlapping, Δ𝑘,𝑒, are obtained using the recurrence formulae 60 
of Manneback [2] with the gradient approximation: 61 

62 

Δ𝑘,𝑒 =
1

√2
2.408 ∙ 106 𝜈−3/2𝑓𝑒𝑀−1/2𝐿𝐾 (2) 63 

64 
being, 𝑓𝑒  the force row vector of electronic state e, M is the 3Nx3N diagonal matrix of atomic 65 

masses, and 𝐿𝐾  is the column eigenvector of the Hessian matrix for mode k-th. 66 
Other parameters given in equation (1) are: K is a constant for a given experimental condition 67 

and a given irradiance of the incident radiation of wavenumber 𝜈1 ; 𝑁0𝑖  is the Boltzmann 68 
population of the vibrational ground state; 𝜈𝑘 is the wavenumber of k-th mode; 𝑊Γk,e

𝑒  is given by 69 

equation:  70 
71 

𝑊Γk,e

𝑒 =
|𝜇𝑒

0|2

ℵ [(�̃�𝑒−�̃�1)2+Γk,e 
2 ]

1/2
[(�̃�𝑒+�̃�𝑘−�̃�1)2+Γk,e 

2 ]
1/2 (3) 72 

73 
and depends on the transition dipole moment, 𝜇𝑒

0; the energy difference between the excited74 
electronic state e and the ground state, 𝜈𝑒; the wavenumber 𝜈𝑘 of k mode and the damping factor, 75 
Γk,e, which is related to the lifetime of the transition and is taken as 0.2  �̃�𝑘 in this work. ℵ is a 76 
normalization constant given by: 77 

78 

ℵ = [∑
|𝜇𝑒

0|4

[(�̃�𝑒−�̃�1)2+Γk,e] [(�̃�𝑒+�̃�𝑘−�̃�1)2+Γk,e 
2 ]

𝑒 ] (4) 79 
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