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1. NMR spectra
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Figure S1. '"H-NMR spectra (400 MHz) of 1 and 1-AuCl in CDCl;.
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2. Crystallographic data

Table S1. Crystallographic Data.

1-AuCl
Crystal data
Empirical Formula Ci4H;3As,Au,Cl,04
Formula Weight 928.97
Crystal Dimension, mm? 0.150 x 0.100 x 0.100
Crystal System triclinic
Space Group P-1
a, A 9.7958(3)
b, A 10.6346(4)
c, A 13.0215(4)
a, deg 79.1560(12)
B, deg 74.7870(9)
vy, deg 60.7176(10)
Volume, A3 1138.83(7)
Dealed, g cm™ 2.709
4 2
F(000) 848.00
Data Collection
Temperature, deg 23.0
20max, deg 54.9
Tmin/Tmax 0.082/0.201
Refinement
No. of Observed Data 5167
No. of Parameters 253
R12, wR2b 0.0349, 0.0826
Goodness of Fit Indictor 1.073
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3. Absorption spectra

01
5x10*M
— -4
0.08 1x10+M
—— 2x10°M
[i}] [15]
g c — 4% 10°M
S 006 =
e :a
(] (=)
8 &
£ 004 2
0.02
U 1 b N 1 i
250 300 350 400 450 500 250 300 350 400 450 500
Wavelength [nm] Wavelength [nm]

Figure S2. UV-vis absorption spectra of (a) 1-AuCl and (b) 2—AuCl with changing the
concentration. The offsets of the spectra were red-shifted under concentrated conditions

(1-AuClL: 3105 M, 2—AuCl: 5x10* M).
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3. DFT calculation

(a) Finite 1-AuClI chain with 16 Au atoms
LUMO+1: —2.45eV

(b) Finite 2-AuCl chain with 16 Au atoms
LUMO+1: —-2.25eV

Figure S3. Unoccupied orbitals in the frontier orbitals regions finite (a) 1-AuCl and (b)

2—AuCl chains containing 16 Au atoms.

S5



(a) Finite 1-AuCl chain with 4 Au atoms
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HOMO: -6.05 eV LUMO: —2.43 eV

(b) Finite 2—AuClI chain with 4 Au atoms

HOMO: -5.74 eV LUMO: —2.48 eV

Figure S4. Frontier orbitals of finite (a) 1-AuCl and (b) 2—AuCl chains containing 4 Au
atoms that are responsible for electronic transition with substantial oscillator strength (),
obtained from TD-DFT calculations with B3LYP functional.
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