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Single, Self-Born RP—Au—PR Motif Boosts 19—Fold Photoluminescence
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Abstract The study of phosphine-protected gold nanocluster can be dated back to 1969, however, the RP-Au-PR motif has
not been reported until now. Meanwhile, its analogue RS-Au-SR motif was often reported in thiolated gold nanoclusters,
being of multiple functions (e.g., enhancing the luminescence). Herein, we successfully synthesized a monodisperse
gold-silver nanocluster: [Aui0Ags(Dppp)sCla]Cl2 (AuioAgs NC, where the Dppp represents 1,3-diphenylphosphine propane,
and NC represents nanocluster) by introducing the reducing agent (NaBH4) in an dichloromethane-ethanol solution of chlo-
roauric acid, silver nitrate and 1,3-diphenylphosphine propane. Hydrochloric acid was added to promote the nanocluster
size-focusing. AuiAgs NC is unstable in dichloromethane and will be transformed into another nanocluster
[AusAga(Dppp)aCls]Cl (AusAgs NC). The structures and compositions of AuioAgs and AugAgs NCs have been determined by
single crystal X-ray crystallography and electrospray ionization mass spectrometry (ESI-MS). AuioAgs NC possesses an ico-
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sahedral AusAga core, which is protected by a special RP-Au-PR motif, diphosphine and halogen ligands; AusAgs NC has an
icosahedral AusAgsmetal core protected by bisphosphine and halogen ligands, thus the major structural difference between
AuioAgs and AugAga NCs is the RP-Au-PR motif. The motif can be self-vanished in AuioAgs NC when dichloromethane acts
as the solvent, resulting in the formation of AugAgs NC as mentioned above; on the other hand, the motif can self-bear in
AuwAgs NC when the solvent is ethanol instead of dichloromethane, resulting in the formation of AuioAgs NC. The two
nanoclusters showed similar ultraviolet-visible-near infrared (UV/Vis/NIR) absorption spectra except for slight shift of the
profile, indicating that the RP-Au-PR motif has no essential influence on the electronic structure of nanocluster, which was
supported by density functional theory (DFT) calculations. However, the photoluminescence quantum yield of AuioAgs NC
(10.32%) is 19 times higher than that of AusAga NC (0.52%), ascribing to the enhancement of charge transfer and structure
rigidity induced by the motif. This work provides new views to the structure and photoluminescence of gold-silver nanoclus-
ter, has important implications for the structure-property understanding and the property improvement.

Keywords metal nanocluster; RP-Au-PR motif; photoluminescence
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Figure 1 ESI-MS of AuysAg, NC (a) and Au;pAgs NC (b), inset: the comparison of the experimental (black) and simulated (red) isotope patterns
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Figure 2 Schematic illustration of AugyAgs NC and AujpAgs NC structures. Color legend: orange, dark green, Au; red, Ag; purple, P; bright green, CI;

gray, C. All benzene rings and H atoms are omitted for clarity
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