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Figure.S1. Active space for Ag,Py cluster.
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Figure.S2. Active space for Ag,Pyd clusters
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Table S1. MS-CASPT? excitation energies (eV) of [Ag,-Py]’ cluster.

State Configuration” w* 0 f AE' AE"
1A, Ref. Conf 72 +0.1 - -
(5s1)'(5s-)" 16
2A, (5s1)'(5s-)" 68 +0.1 0.659 3.01
Ref. Conf 15
1B, CTO  (5s,)' (' cene)’ 88 -0.7 9.010°  3.54 3.30
1A; CT1  (55)'(T =)’ 70 -0.7 0 4.05 3.95
(550)'(Tc=0)! 15
1B, (=) (T ene)' 49 +0.1 20102 522
(nCNC)l(n*C:C)l 22
2B, S1® (n)'(n'cenc)! 83 +0.0 1.010”  5.54

“Reference active space 10 electrons in 9 orbitals. Geometry optimized at the CAS-SCF level.
PReference configuration:

(0)7(58+) (Tping; 1b1) (Tenes2b1) (Te=c; 122)°(55.) (T enes361) (1 c=c5222) (T ring34b1 )’

‘Weight of the perturbatively modified wave function.

Miilliken charge on the adsorbate.

‘Oscillator strength.

’Excitation energy in eV.

"M06-HF excitation energy in eV.

EFirst excited state of the neutral pyridine.
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Table S2. MS-CASPT? excitation energies of [Ags-Py]° cluster.”

State Configuration” w* o° f AE’

1°A, Ref. Conf. 86 +0.1

2’A, (55,)'(5s,)° 81 +0.2 0.12 1.34

1B; CTO  (55,)°(T" ene)” 81 -0.6 3.4310°  2.52

3%A, (550)°(5s.) 73 +0.2 0.84 2.84

1PA; CT1  (58)°(m'c=0)! 80 -0.7 0 3.25

2B, CTO' (5s.)' (' conc)' 77 -0.6 1.99 10"  3.57
() (" ene)' 1

2°A; CT1' (55)'(n'c0)! 87 -0.8 0 4.21

4°A, (o) (T =)' 58 +0.1 7.8910°  4.24
(TCCNC)I(TC*CNC)I 22

1°B, (=) (" ene)' 78 +0.1 2.8810° 436

5%A, (5s1)'(5s.)" 79 +0.2 4.86 10" 437

3B, CT0" (5s,) (T cene)' 76 -0.3 1.5910°  4.47

6%A, (Ttene) (T enc)! 57 +0.1 2.6810°  4.72
(Tte=c) (W)’ 20

4B, S1® (n)'(T' ene)! 63 -0.2 1.1910°  4.86
(1) (552)'(580) (W enc)' 14

“Reference active space 11 electrons in 10 orbitals. Geometry optimized at the CAS-SCF level.
PReference configuration:

(321)7(554321)” (58n321) (Tping; 1b1)*(Teencs2b1) (e 122)°(58.) (T encs3b1) (T c=c5225) (T ringi4b1)".

‘Weight of the perturbatively modified wave function.

Miilliken charge on the adsorbate.

‘Oscillator strength.

’Excitation energy in eV.

£First excited state of isolated neutral pyridine.
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Table S3. MS-CASPT2 excitation energies (eV) of [Ags-Py] cluster.”

State Configuration” w* o° f AE’ AE"
1A, Ref. Conf. 89 +0.1
1B; CTO  (55,)' (1" ene)' 90 -0.7 5.6410°  0.96 1.47
1'A; CT1 (58,)' ()" 90 0.8 0 1.51 1.88
2'B; CTO' (55,)' (" cene)' 90 -0.7 3.21-10°  2.66
2'A; CT1' (58)\ (") 85 -0.76 0 3.22
3'B; CTO' (58,) (T ing)’ 22 -0.7 2.09-10°  4.65

(50 (Tc=0)' (Weno) (')’ 13

(580) (ene) (T ene)? )

() () 40
4'B;S1E (n)'('ene)! 40 0 9.9410°  4.81

(S50)' (" ing)' 26

(5sw) : (TCC:C)I(TE*CNC) : (n*C:C)l 15

“Reference active space 12 electrons in 10 orbitals. Geometry optimized at the CAS-SCF level.
PReference configuration:

(m:21)°(55:321)° (580321) (Tping: 1b1)*(Tenes2b1) (o= 122)°(55) (1 enci3b1) (T c=c3282) (T ring;4b1)”,

‘Weight of the perturbatively modified wave function.

Miilliken charge on the adsorbate.

‘Oscillator strength.

’Excitation energy in eV.

®First excited state of isolated neutral pyridine.

"MO06-HF excitation energy in eV.
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Table S4. MS-CASPT? excitation energies (eV) of [Ags-Py]" cluster.

State Configuration” w* o° f AE’ AE"
1'A, Ref. Conf. 81 +0.2
2'A, (554)'(5sy)" 81 +0.2 0.66 2.40
2'A, (554)'(5sy)" 81 +0.2 2.7610°  2.40
3'A, (58)°(5sn) 63 +0.2 6.26 10" 3.62
(554)'(5s.)’ 17
4'A, (584) ' (Te=c)'(5s0) ' ()" 34 +0.2 2.4910°  5.11
(SS+)I(TCCNC)I(SSH)I(R*CNC)I 35
(55.)'(5s.) 14
5'A, (551)'(5s.)! 49 +0.2 1.9210*  5.03
(550)°(58,)° 10
(554)' () (580) (' c=0)' 25
6'A (550) (Tene) ' (5sn) (T enc)' 50 +0.2 1.9210*  5.64
(55+)1(7Tc=c)1(5sn)l(7t*c=c)1 25
1'B, (=)' (W ene)' 47 +0.2 335107 4.90
(nCNC)l(n*CzC)l 19
2'B, (554)' (Te=)'(580) (o)’ 90 +0.2 3.0810% 4.8
'A, CTi (mie—c)' (5sn)! 82 +1.0 0 5.23
1'Bi CTi  (mene)' (5sn)! 82 +1.1 1.5110° 539
2'Bi CTO  (55.)! (" cne)’ 32 0.0 2.0710° 5.42 5.46
(m)'(55:)'(580)' (T enc)' 16
(55)7(580)' (T enc)' 16
' (T exo)' 12
3B ST (n)'(ene)’ 48 +0.1 5.8910° 5.87
(m)'(55:)'(580)' (T enc)' 24

“Reference active space 10 electrons in 10 orbitals. Geometry optimized at the CAS-SCF level.
®Reference configuration:

(n3a1)°(5s4:a1)” (5sw521) (Mping: 161 (Tone;2b1 Y (Trec; 122)°(55.) (1 eoncs3b1) (0 cc5220) (T vingi4by)'.

‘Weight of the perturbatively modified wave function.

Miilliken charge on the adsorbate.

‘Oscillator strength.

’Excitation energy in eV.

EFirst excited state of isolated neutral pyridine.

"MO06-HF excitation energy in eV.
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Table S5. M06-HF excitation energies (A, and B; states) of [Ag,-Py]’ cluster.

State Sym  Configuration” w’ o AE? f
So 1'A;  Ref. Conf. 0.12
S; 1'Bi  (5s)'(Tene)! 0.40 -0.34 3.30 0.1073
(CTy)  (5s2)'(5ps)! 0.07
S, 2'B, (5s0)'(5p.)" 0.42 -0.17 3.48 0.1668
(58) (1" enc)' 0.07
Ss Ay (5s)'(T )" 0,5 -0.72 3.95 0.0000
(CTy)
S, 3'B, (5s.)'(5p.)" 0,49 4.26 0.0624
Sio 4B (n+d0) (@ eno)! 0.27 -0.04 5.14 0.0037
(n- dz(-))l(n*CNC)l 0.08
(+dyw) (TWene)' 0.04
(n+d,))'(5p)' 0.02
(550 cne)! 0.02
0+ dy) (T )’ 0.02
Si3 5'B, (5s.)'(6p.)’ 0.43 6.35 0.0123
(5s.)'(5py)’ 0.01

"Reference configuration:

(m321)°(58+521)” (55521) (Tping: 1b1) (Tencs2b1 ) (Te=c; 122)°(55) (T enes3b1) (1 c-c5222) (T ings4by) .
®Weight of the configuration

‘Miilliken charge on the adsorbate.

Excitation energy in eV.

‘Oscillator strength.
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Table S6. M06-HF excitation energies (A; and B states) of [Ags-Py]" cluster.

State Sym  Configuration’ w’ 0 AE? f
So 1'A;  Ref. Conf. 0.21
S, 1'B, (55 (5pxs) 0.48 0.21 431 0.3613
Se 2B (550 (5psm+ Tene)' 0.29 0.20 4.98 0.0248
(5S+)1(TC*CN1C + pr(n))l 0.19
(5s+) (6px) 0.01
Ss 3Bi ()(Wenet SPam)” 0.18 -0.04 5.46 0.0069
(CTo)  (55)'(5pxamy + Tene)' 0.10
(55)'(Wene + Spum)’ 0.09
() exc-+ Spu)’ o
) (n) (Tt ririg) ’
Si 4'B, (58 (W ene + Spam) 0.15 -0.1 5.93 0.0037
(CTo)  (deyr)'(5sn)! 0.12
(SS+)1(5px(n) + n*CNC)l 0.07
() (W ene + 5px(n))1 0.06
(Ttene )1(5511)1 0.03
() (5pym + T'enc)' 0.02
Si> 5'B, (dx?(_)):(SSH)1 1 0.23 0.03 5.98 0.0138
() (T cne + SPxm)) 0.07
(58:) (T ene + pr(n))l 0.05
(5:)'(5pxm + Tene)' 0.03
(550)'(5px))’ 0.02
(0)'(5pam * Tenc)’ 0.02
Sis 'Ay  (meec)'(5sn)! 0.44 6.07 0.0000
(te=0)'(5s.)' 0.04
Sis 2'A; (4dy)'(5sn)! 0.43 6.14 0.0000
(4dxy)1(5pz(-))ll 0.03
(4dxy) (5pa+) 0.02
(4d,,)'(5s)' 0.02
Sao 3'A;  (58)' (T ee0)! 0.47 -0.55 6.38 0.0000
(CT) )W) 0.03

“Reference configuration:

(1321)%(55+521)” (580521) " (Tping; 161 (Tenes2b1 Y (Te—c; 122)2(55) (T enes301) (1 e-c5282) (T rings4b1)".
bWeight of the configuration

‘Miilliken charge on the adsorbate.

Excitation energy in eV.

‘Oscillator strength.
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Table S7. M06-HF excitation energies (A, and B, states) of [Ags-Py] cluster.

State

So

Sym

1A,

S, (CTy) 1'B,

S, (CT) 1'A,

S4

Ss

Stz
(CTy)

Sl4

SIS
(CTY)
Sl9

S23

2'B,

3'B,

4'B,

5'B,

6'B;

2'A,

7'B,

8'B,

9'B,

Configuration”

Ref. Conf.
(550)! (T )
(55! n0)’
(550)'(W 0"
(58 (W)
(550)'(5pxs)’
(Ss)!Gpw)'
(55,)!(5py + 5d)
(550)! (Do)
(Ssn) (pr+)
(5S+)1(5Px+)l
(58,)'(5py + 5dx,)'
(55+)1(5Px+)1
(SS+)1(TC¥CNC)1
(550)'(5pxn)’
(55:)'(5p, + 5d,)'
(550)! (T cxc)
(5s)' (M ene)!
(55+)1(5Px+)1
(5s0)' (' ene)'
(550)'(5pn)’
(550)'(5px + 5dy2)"
(55-) (5px)]
(55)'(5pas)
(5s4) 1 (" ene) l
(5S+)1(5Px+)l
(55)('c-0)
(5s0)' (=)'
(554! (5psn)’
(580)'(5py + 5dy,)'
(5s0)'(5pxs)'
(n+d,00) (T ene)'
(n+d22(+))l(n*CNC)l
(n'dZZ(n))l(n*CNC)l
(n'd22(+))1(n*CNC)l
(SS+)1(TC¥CNC)1
(n+d212(-))1(n*ring)l |
(5GP 1500
S+ Px+

b
w

0.42
0.07
0.43
0.06
0.42
0.04
0.04
0.40
0.05
0.03
0.02
0.34
0.08
0.02
0.02
0.01
0.31
0.10
0.06
0.01
0.34
0.09
0.04
0.02
0.01
0.43
0.06
0.38
0.08
0.02
0.15
0.10
0.09
0.07
0.01
0.01

0.46
0.01

QC
0.06
-0.78

-0.82

0.07

0.08

-0.09

-0.62

0.03

-0.86

0.08

-0.08

0.07

AE?

1.47

1.88

2.07

2.96

3.50

3.61

3.65

3.88

4.25

4.61

5.01

0.0000
0.0000

0.0046

0.3900

0.0730

0.0557

0.1803

0,0000

0.0074

0.0035

0.0250

*Reference configuration:

(1321)7(581321) (580321 (Tpings 161)*(Tencs2b1) (T3 122)7(58) (1 encs 361 (1 c-c5222) (1 ringsdb1).

®Weight of the configuration

‘Miilliken charge on the adsorbate.

Excitation energy in eV.

‘Oscillator strength.
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Table S8. M06-HF excitation energies (A, and B, states) of [Ag,-Py]? clusters.

Cluster

Agy

Ags

Agy

Ag20

Agf

Ag5+

Ag;

State

GS (Sp) 1'A,
CT, (S)) 1'B,

CTi(Sy) 1'A;
Si (Sx) 8'B;

GS (Sp) 1'A,
CT, (Sy) 1'B,

CT, (Ss) 1'A,
S (S3) 12'B;
GS (Sp) 1'A,
CT, (S) 1'B,
CT, (Sy) 1'A,
S (S4) 16'B;
GS (Sp) 1'A,
CT, (S5) 1'B,
CT, (Ss) 1'A,
Si(Siw) 4'B,
GS (Sp) 1'A,
CTo (S21)7'By
CT, (Sy)1'A,
S (Sy) 11'B;
GS (Sp) 1'A,
CTo (S14)

CT, (S»)

Sl (Slf))

GS (So) 1'A;
CT, (S11)4'B,

CT, (Sx)3'A,

S| (Ss) 3'B

Configuration

Ref. Conf.
(5511)1(75*0\@)1
(5s+) ] (n*CNC)l
(550) (=)'
(550)' (T c=c)'
(n+d,2) (T ene)'
(ntd ) (T ene)'
Ref. Conf.
(Ssn) I (n*CNC) 1
(5s+.) ] (n*CNC)l
(5s0)' (=)'
(55:)' (' c=0)!
m)'("ene)'
Ref. Conf.
(55)' (Tene)'
(SS+-+)1(TC*CNC)1
(5s0)'(M'c=)'
(55:.4) (W' =)'
)'(T' exe)!
Ref. Conf.
(559)'(Texc)'
(5:)'(5p+)'
(550)' (T c=c)'
(n+d,) (Wene)'
Ref. Conf.
(5s8++) : (n#CNC) l
(55+-+)1(TC*C:C)1
(55:)' (' c=0)!
m)'("ene)'
Ref. Conf.
(55:)' (M ene)'
(SS++)1(TE*CNC)1
) cx0)!
(55:)' (M c=0)'
(55:0)' (M=)
) (T' cxe)!
(58:)' (' c0)'
Ref. Conf.

(SS+)1(T|:*CNC + pr(n))1

(dXZ(-))l(Ssn)]
(55! (' c-c)
) (7' c-0)'

(n)l(?*CNC-i_ prv(n))l |
(58+) (5pxmy+ T ene)

“Weight of the configuration.

°Miilliken charge on the adsorbate.

‘Excitation energy in eV.

I0scillator strength.
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Wa

0.42
0.07
0.43
0.06
0.15
0.10

0.34
0.11
0.37
0.10
0.15

0.27
0.13
0.3
0.13
0.21

0.40
0.07
0.5
0.27

0.16
0.34
0.13
0.23

0.29
0.08
0.06
0.41
0.08
0.25
0.08

0.15
0.12
0.47
0.03
0.18
0.10

Qb

0.06
-0.78
-0.82

-0.08

0.07
-0.73

-0.79
-0.19
0.09
-0.68
-0.77
-0.09
0.12
-0.34
-0.72
-0.04
0.18
-0.24
-0.64
0.00
0.19
-0.34
-0.62
-0.04

0.21
-0.1

-0.55

-0.04

AE°

1.47

1.88

4.61

2.00

245

4.82

237

2.85

4.94

3.30

3.95
5.14

4.86
5.51

5.62

5.08

5.80

0.00

593

6.38

5.46

0.0000

0.0000

0.0035

0.0004

0.0000

0.0005

0.0013

0.0000

0.0051

0.1073

0.0000
0.0037

0.0150
0.0000

0.0027

0.0072

0.0000

0.0013

0.0037

0.0000

0.0069
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