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S-TABLE 3. The op

[AuZ(PHz(:HzSH)z] -

(7,

head-to-head

[Aup(PH,CH,SH),]*

®,

timized geometry parameters of [ Auy(PH,CH,PH,)(SCH,S)] (6) head-to-tail
head-to-tail
[Auz(PHQCHQSH)z]%-(MeCN)z (7-(MeCN),), and head-to-head [Auz(PHzCstH)z]%'(MeCN)z
(8:(MeCN),) using the MP2 method for the ground state and the CIS method for the excited state.*

7-(MeCN), 8:(MeCN),
Parameters | 3 l 3 | 3 1 3 1 3
A’ A" A, Ay A A A, Ay A A
Au-Au 3.011 2.879 2979 2715 2972 2994 2953 2.657 2.996 2.730
Au-P 2318 2487 2341 2.558 2372 2435 2318 2.623 2.370 2.556
Au-S 2336 2457 2424 2705 2396 2.894 2.449 2.981 2.427 2.892
P-C 1.877 1.873 1.875 1.861 1.875 1.859 1.873 1.854 1.874 1.856
S—C 1.867 1.832 1.865 1.842 1.866 1.834 1.860 1.835 1.860 1.834
Au-N 2.567 2.336 2.587 2.441
P---P 3.062 3.189
S-S 3.200 2.890
P---S 3.160 3.154 3.160 3.129 3.132 3.078 3.124 3.091
P-Au-S 176.4 171.4 1749 170.1 167.9 169.8
P-Au-P 175.9 178.8 166.0 176.6
S—Au-S 168.7 178.5 170.9 171.2
P-Au-Au 906 936 87.1 945 88.0 90.6 89.0 94.8 83.0 91.7
S—Au-Au 923  90.1 970 949 957 90.7 94.2 93.1 94.5 94.4
N-Au-Au 104.0 174.3 180.0 180.0
P/S—-Au-Au-S/P 1779 1722 177.0 177.0 168.5 169.4 168.4 173.6 1519 168.8
Emiss. Ener. (eV / nm) 2.68 /462 3.68 /337 3.24 /383 2.02/614 2.62 /473

*The calculated results of 6 have been published in ref. 55, and those of 7 and 8 in ref. 54.
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S-Figure 1. The optimized 'A’ ground-state structures by the MP2 method for a. chair

conformation, and b. boat conformation, as well as the optimized JA" excited-state structures by

the CIS method for a’. chair conformation, and b’. boat conformation of

[ Auy(PH,CH,PH,)(SHCH,SH)** (2).



S-Figure 2. The optimized ground-state structures by the MP2 method for a. chair conformation
("A"), b. chair conformation, and ¢. boat conformation ('A’), as well as the optimized excited-state
structures by the CIS method for a’. chair conformation (3 A"), b'. chair conformation, and ¢’. boat
conformation (*A”) of [Au,(PH,CH,PH,)(SHCH,SH)]**(MeCN), (2:(MeCN),).



