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TABLE S1. Relative energies (eV) of of Auii(SCHs)e cluster the isomers and calculated

HOMO-LUMO gap values.

HOMO-
Isomer Configuration Relative energy, eV | LUMO gap,
eV
Iso 1 Auz+Auz(SCH3)3+Aue(SCH3)s 0.000 1.994
Iso2 Aus+Auz(SCH3)3+Aus(SCH3)s 0.190 1.312
Iso3 Aug+Ausz(SCH3)s+Aus(SCH3)s 0.338 1.964
Iso4 Auy+Au(SCH3)2+Aue(SCH3), 0.482 2.1431
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FIG. S1. Lowest energy isomers of Au11(SCH3)y clusters. (a) Triangular core (Aus), (b) Dimer
motif (Auz2(SCHa)zs), (c) Cyclomer (Aus(SCHa)s), (d) Iso 1 of Aui1(SCHz3)y cluster, (e) Tetrahedral
core (Aus), (f) Dimer motif (Au2(SCH3)3), (g) Pentamer motif (Aus(SCHa)s), (h) Iso 2 of
Au11(SCHs)y cluster. Color code: Gold atoms are shown in yellow, Sulphur atoms are red balls,
Carbon atoms are displayed in gray, and Hydrogen atoms in white.
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FIG. S2. Lowest energy isomers of Aui1(SH)s clusters. (a) Triangular core (Aus), (b) Dimer motif
(Auz2(SH)z3), (c) Cyclomer (Aus(SH)s), (d) Iso 1 of Aui1(SH)s cluster, (¢) Tetrahedral core (Aua),
(f) Dimer motif (Auz(SH)3), (g) Pentamer motif (Aus(SH)s), (h) 1so 2 of Aui1(SH)y cluster. Color
code: Gold atoms are shown in yellow, Sulphur atoms are red balls, Carbon atoms are displayed
in gray, and Hydrogen atoms in white.
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FIG. S3. Lowest energy isomers of Auii(SPh)y clusters. (a) Tetrahedral core (Aus), (b) Dimer
motif (Auz(SPh)s), (c) Pentamer motif Aus(SPh)s, (d) Iso 1 of Aui1(SPh)o cluster, (e) Triangular
core (Aus), (f) Dimer motif (Auz2(SPh)s), (g) cyclomer motif (Aus(SPh)s), (h) Iso 2 of Aui1(SPh)e
cluster. Color code: Gold atoms are shown in yellow, Sulphur atoms are red balls, Carbon atoms
are displayed in gray, and Hydrogen atoms in white.
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FIG. S4. Lowest energy isomers of Auii(SR)e clusters with R= adamantly (SCioHis). (a)
Triangular core (Aus), (b) Dimer motif (Au2(SCioH1s)3), (€) cyclomer motif Aus(SCioH1s)s, (d) IS0
1 of Aui1(SCioHis)e cluster, (e) Tetrahedral core (Auas), (f) Dimer motif (Au2(SCioH15)3), (9)
pentamer motif motif (Aus(SCioH15s)s), (h) 150 2 of Au11(SC1o0H15)9 cluster. Color code: Gold atoms
are shown in yellow, Sulphur atoms are red balls, Carbon atoms are displayed in gray, and
Hydrogen atoms in white.

TABLE S2. Relative energies (eV) of Aui3(SCH3)i1 cluster isomers and calculated HOMO-

LUMO gap values.
Relative energy, HOMO-LUMO gap, eV

Isomer Configuracion (Relative energy

w/correction) eV
- Aug+Aus(SCH3)e+Auz(SCH3)3+Au(SCHs); - (0.000) 1.9996
Isol Aus+Auy(SCH3)3+Auy(SCH3)s 0.000 (0.52) 2.4075
Iso2 Aug+Aus(SCH3)s+Aus(SCHs)e 0.013 1.1432
Iso3 Auz+Aus(SCH3)s+Aus(SCH3)s 0.170 1.9728
Iso4 Aug+Aus(SCHs)4+Aue(SCHs)7 0.187 0.8575
Iso5 Aue+3[Auz(SCH3)3]+Au(SCHs): 0.990 0.1868
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FIG. S5. Lowest energy isomers of Aui3(SR)11 clusters with R= Methyl. (a) Tetrahedral core
(Aus), (b) monomer motif (Au(SCHs3)2), (c) dimer motif Auz2(SCHS3)s, (d) cyclomer (Aus(SCH3)s),
cluster, (¢) Iso 1 of Au13(SCHa)11 cluster, () Tetrahedral core (Aus), (g) dimer motif (Au2(SCHz)z3),
(h) heptamer motif (Au7(SCHa)s), (i) Iso 2 of Aui3(SCHa3)1: cluster . Color code: Gold atoms are
shown in yellow, Sulphur atoms are red balls, Carbon atoms are displayed in gray, and Hydrogen
atoms in white.
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FIG. S6. Lowest energy isomers of Aui3(SR)11 clusters with R=H. (a) Tetrahedral core (Aua), (b)
monomer motif (Au(SH)z2), (c) dimer motif Auz(SH)s, (d) cyclomer (Aus(SH)e), cluster, (e) Iso 1
of Aui3(SH)11 cluster, (f) Tetrahedral core (Aua), (g) dimer motif (Auz(SH)s), (h) heptamer motif
(Au7(SH)s), (i) 1so 2 of Aui3(SH)11 cluster . Color code: Gold atoms are shown in yellow, Sulphur
atoms are red balls, Carbon atoms are displayed in gray, and Hydrogen atoms in white.
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FIG. S7. Lowest energy isomers of Aui3(SR)i1 clusters with R= Ph, adamantyl. (a) Tetrahedral
core (Aus), (b) dimer motif (Auz(SPh)s), (c) heptamer motif Auz(SPh)s, (d) Au13(SCeHs)11 cluster,
(e) Tetrahedral core (Aus) cluster, (f) dimer motif (Au2(SCioHis)3), (g) heptamer motif
(Au7(SC1oH15)8), (h) Auiz(SCioHis)11 cluster. Color code: Gold atoms are shown in yellow,
Sulphur atoms are red balls, Carbon atoms are displayed in gray, and Hydrogen atoms in white.



Lowest energy Aui3(SCH3)11 cluster

Au -3.07362 -0.32455 -1.55762
Au 0.00013 -1.56694 1.27244
Au -0.14492 -0.79978 -1.44721
Au -1.30040 0.72907 0.61153
Au 051994 2.70071 1.93982
Au 2.14958 -3.31521 0.79888
Au -1.25100 -3.43467 -0.70811
Au -1.39476 2.96525 -1.08288
Au 150803 0.56914 0.19071
Au 0.72877 0.80788 -4.02945
Au 222585 -0.38652 2.91760
Au 258033 2.42370 -2.18754
Au -2.27462 -0.66853 3.00533
S -3.40233 -2.58404 -1.05162
S 0.16374 -1.41793 -3.72476
S 019773 4.16162 0.13926
S 3.62234 1.53408 -0.32286
S 3.54314 -2.22097 2.31442
S 0.90848 1.33775 3.79842
S 165196 2.93916 -4.26365
S 0.81501 -4.53658 -0.67087
S -3.05375 1.88876 -2.32953
S -0.83152 -2.44412 3.44187
S -3.32349 1.16360 2.00529
C 396886 2.85522 0.89350
C 0.31570 4.16459 -4.00984
C -1.48811 -1.69527 -4.46545
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6.22207
5.20283
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-2.38995
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1.84593
0.53837
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-4.92904
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-1.98740
-1.72818
-0.45438
0.01950
1.36377
1.54440
4.32695
5.71295
5.23922
0.51507
0.87013
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Lowest energy Au11(SCH3) cluster

Au
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Au
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0.437350
-1.209997
-0.553976
-0.163033
-1.385049
-1.793725

2.092391

3.248718
-3.301565
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-2.464994
-0.964131

1.556385
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3.885199
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-0.634745
1.778996
2.260655
1.907010
2.523097
5.872425
8.182235
4.622955

3.186755
1.868135
1.570606
4.293973
3.898777
0.824962
2.474136
4.267928
2.372778
6.519415
5.473938
5.568026
2.164515
-0.415048
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3.557371
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1.108024
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0.373092
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