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Novel synthetic strategies towards atomically precise cationized

Au cluster compounds
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Figure 1. Wide range (i) and magnified (ii-v) positive mode high-resolution electrospray
ionization mass spectra (ESI-MS) of the obtained fully cationized Auas(SR™)s clusters.
Black lines indicate the observed data, and red lines in (ii-v) indicate the simulated isotope

patterns.
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Figure 2. Wide-range (+12-+21) and expanded (+14, +15, +16, and +17) positive-mode
electrospray ionization mass spectra (ESI-MS) of the obtained fully cationized
Au144(SR™)e0 clusters with different numbers of PFs~ counter anions after thermal etching
(60 °C) for 3 days and selective precipitation. Black lines indicate the observed spectra,
and red, green, blue lines in (+14, +15, +16, and +17) indicate the simulated isotopic
patterns. The values in the brackets denote [number of Au, number of SR™, number of

PFe anions].
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Scheme 1. Menshutkin (methylation) reaction on Auzs(4-PyET);s clusters.
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Figure 3. Positive-mode ESI-MS of the samples after different numbers of reaction cycles
(left), and the expanded ESI-MS of group Auzs(+3) (right). The red and blue numbers
indicate the x values of [Auas ™ (4-PyET-CH3")(4-PyET) s+ (PF¢ )x4]*" and fragmentation

product [Au24°(4-PyET-CH;3)(4-PYET) 16" (PF6 )x-3]>", respectively.
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Figure 4. (A) the average numbers of the 3 types of ligands (average composition of the
Auys clusters) at the each reaction time calculated from the ESI-MS results, and (B) their

changes during the ligand-exchange reaction.
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