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Figure S1. Full Raman spectra of the intermediate solutions with the same Au:Se ratio = 1:1 but
different TOAB:Au ratios: (a) 3:1 (TAuSe-311), (b) 2:1 (TAuSe-211), and (c) 1:1 (TAuSe-111); (d)
3:1 but with [TOA][AuBr,] : 2TOAB : 0.5(C,,H,;Se), (TAuSe-311C), and of reference materials:
(e) 3TOAB : 0.5(C,H,5Se), (TAuSe-301), (f) (C,,H,5sSe), (TAuSe-001), and (g) 3TOAB : 1HAuCl,
(TAuSe-310).

" Certain commerecial equipment, instruments, or materials are identified in this paper in order to
specify the experimental procedure adequately. Such identification is not intended to imply
recommendation or endorsement by the National Institute of Standards and Technology, nor is it
intended to imply that the materials or equipment identified are necessarily the best available for
the purpose.
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Figure S2. Full Raman spectra of the intermediate solutions with the same Au:S ratio = 1:1 but
different TOAB:Au ratios: (a) 3:1 (TAuS-311), (b) 2:1 (TAuS-211), and (c) 1:1 (TAuS-111), (d) 3:1
but with [TOA][AuBr,] : 2TOAB : 0.5 (C,,H,sS), (TAuS-311C), and of reference materials: (e)
3TOAB : 0.5 (C,HyS), (TAuS-301), (f) (C,,H,5S), (TAuS-001), and (g) 3TOAB : 1HAuCl,
(TAuS-310).
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Figure S3. Geometrically optimized molecular structures by the DFT calculations: (a)
[HAu(II)Br,](SeC,H,), and (b) Au(IIl) (SeC,H,),. Se is depicted in yellow, Au in the reddish color,
and Br in the bluish color; the alkyl chains are bonded to the Se atoms and are clearly
distinguishable.
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Table 1. Cartesian coordinates [A] of [Au(IIl)Br,]” (SeC,Hy), and Au(IIl) (SeC,Hy),.
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