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Figure S1. Au8(SR)9 “staple” motif, binding with Au4 unit in Au21(SR)15, can be viewed as two Au4(SR)5 

“staple” motifs with sharing one SR ligand. Au atoms are presented in wine and dark green, respectively. S is 

presented in yellow. The R groups are omitted for clarity.
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Figure S2. Ab initio molecular dynamics (AIMD) snapshots of the Au2S monolayers after annealing at 355 K 

for 60 ps. Au atoms are presented in wine and dark green, respectively. S is presented in yellow. The R groups 

are omitted for clarity.
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Figure S3. Visualization of the 6e valence electron distribution (a) and the superatomic orbitals (b) 
in the Au10

4+ of Au22(SR)17
-. Au atoms are presented in wine.
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The cartesian coordinates of Au22(SH)17
-

Au      -1.404399991   -2.109800100   -0.077699997
Au       1.394199967   -2.093600035    0.246399999
Au      -2.856199980   -0.036400001   -1.649299979
Au       0.162100002   -0.226500005   -1.423400044
Au       3.266599894    0.049600001   -1.016399980
Au      -3.246599913    0.241099998    0.987500012
Au      -0.177000001   -0.066000000    1.360599995
Au       2.837300062    0.109399997    1.630900025
Au       1.164100051   -2.109699965    3.389800072
Au      -1.592100024    1.999899983   -0.237800002
Au       1.628700018    1.972200036   -0.035200000
Au      -1.254699945   -2.444700003   -3.213900089
Au       2.180099964   -2.457000017   -2.786799908
S       -4.186600208   -0.640999973    3.124700069
S        2.960099936   -0.653199971    3.984699965
S       -3.021899939   -1.004999995   -3.917399883
S        0.425799996   -4.077099800   -2.739900112
S        4.117300034   -1.072000027   -3.065200090
S       -3.091200113   -3.898699999   -0.324699998
S       -0.343100011    1.248499990    3.488600016
Au      -4.211800098    3.448400021    0.069100000
Au      -2.171099901    2.590899944    2.792599916
S       -3.948400021    4.125100136    2.341099977
S       -0.556900024   -3.737499952    3.062299967
Au      -2.277299881   -2.081500053    2.970499992
Au      -4.777100086   -2.221499920   -0.234999999
S       -6.732299805   -0.837599993   -0.145600006
S        0.375099987    0.875699997   -3.652800083
S        3.112699986   -3.825400114    0.661300004
Au       2.280100107    2.172300100   -3.101399899
Au       4.808499813   -2.154599905    0.626999974
S        4.181600094    3.592499971   -2.831500053
Au       5.586800098    1.194800019    1.278399944
S        6.774000168   -0.778900027    0.667400002
Au       4.264100075    3.340500116   -0.462700009
Au      -5.617700100    1.008299947   -1.163499951
S        4.623199940    3.305099964    1.918499947
S       -4.756100178    2.991699934   -2.227699995
S        0.044599999    3.845400095   -0.281100005
H        4.963600159   -1.928400040   -2.438100100
H        0.587499976   -4.535999775   -4.008299828
H       -2.212599993   -0.066000000   -4.471000195
H        1.057299972   -0.142100006   -4.237400055
H        5.098000050    2.631599903   -3.107000113
H        5.766600132    4.038199902    1.933400035
H        6.796400070   -0.511099994   -0.661800027
H        3.243799925   -4.188899994   -0.639999986
H        2.168600082    0.348899990    4.445799828
H       -0.727199972   -4.081500053    4.365600109
H       -3.638299942    0.313600004    3.920099974
H       -0.066299997    4.120299816    1.042500019
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H       -1.069100022    0.309300005    4.147399902
H       -4.938700199    3.344000101    2.838500023
H       -5.912199974    3.703500032   -2.271899939
H       -6.539400101   -0.423599988    1.131899953
H       -3.145600080   -4.223700047    0.992100000


