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Mechanochemical synthesis of luminescent gold clusters
(Department of Chemistry, School of Science, Osaka Metropolitan University) OShoya Usui,
Daisuke Sakamaki, Katsuya Mutoh, Takuya Nakashima

Mechanochemical method is widely applied to syntheses for organic molecules and metal
nanoparticles as an environmentally friendly procedure. Luminescent metal clusters have been
extensively studied while they have been typically prepared via conventional solution phase
syntheses. In this study, we applied the mechanochemical method to the synthesis of luminescent
gold clusters. Using the same reagent conditions to that of corresponding solution-phase synthesis,
we successfully synthesized luminescent gold clusters through a ball-milling procedure. This
method has also been confirmed to be applicable to some other metal clusters, demonstrating its
potential as an alternative to liquid-phase syntheses.

Keywords : Mechanochemical synthesis, Metal clusters, Photoluminescence

BN IREAIR T T A X — TR S T2 D& RIF 1 AL -0 DR S L, 7SV 7 4
J& & 2R B E OMEML R R, CHETIC, @R 7 A5 — DR T-RFHe
HEEGEO F—t' 72 0T, LR OHIELRE & TIER (PLQY) OdiEs
HONTE 2, &FY7 T AZ—ORBEGRICTBWTIL, BiERATH 548 EARIK
EALFRILT 5 L TR PAT v TIICEM END, Lo, ARG CIERIRTE TIC
e 2 2295 2 &R0, R OARITIN A | WEIZ X 2 BRBAMLE VT XL F—a X
NORENR D D, — 5, THEER SN TWD A /7 I VA RITRIE 2 # I IE 71C
BE -T2 & T, W7 U = ORI CRISDE T T A 20T 53, &R
7T AL —DAERITBNTIE, AgyZ T AX—MN A ) UHkEHW=FEBR CTAR I
ZEDBHESNTWVD Y, ABFFETIE, IEFEHR A VS Lo, BIE 22BN 7-(1,2- B A
YYbIRAT 4 R—/L X | bbpe) CILREINMBEILMEEZHTHET T AL —
([IrAulz(bbpe)é]”\ uﬁ% IrAulz-b)KEQ LCHh—v N /I/%ﬁﬁb\fi)( VoA jy/l/é}ﬁ%%t%‘
77

BEH DVOWARIZEIT D IrAup-b S ALTIE. SRR TH 5 Aus(bbpe)Cl, & Ir $5IK
[Ir(COD)Cl]2. & ITH| tert-BuNHy:BH; % 20 27 11 10 A X L ERIE T T 65 BERHB#R 2 B
HD, —J7. ABFETIIR =L I & TOREEMZ, 10 pBHRE 2 2175 Z & T,
B D& T /7 7 A% —(Fig.l O)OUENEFHERK (9%) L#a20 =R (13%) T
Eﬁﬁ;é%mﬁyfw@m%q%(ﬂ® ® g
Wik a~ 777 4 —)F v —
h &t d % & BRILISL O B —
7 ISTE I FREED LT DTS AL
ST (Fig. 1) TAUH 0 5 IR -
WERDYGEN N D T2, — DK : : .
FERIZRODIH LVEHRTESE 0 Btortmeme 2 ° * i
L COFREMEA R STz, Fig.1 HPLC chart (a) previous report? (b)this study

®

Intensity (a.u.)

Intensity / a.u

) ®

@)

©1)

1) K. Mutoh et al., Chem. Sci. 2025, 16, 8240-8246.

2) S. Takano et al., J. Am. Chem. Soc. 2021, 143, 10560-10564.
3) S. L. James et al., Chem. Soc. Rev. 2012, 41, 413-447.

4) T. U.B. Rao et al., J. Am. Chem. Soc. 2010, 132, 16304-16307.

© The Chemical Society of Japan -P1-1vn-23 -



