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Why this paper?

» The modulation of metal cluster enantiomers and their reconstruction
remain challenging. Here, for the first time, they report an
enantiomeric pair of hydride copper cluster made using chiral ligand.

» The introduction of foreign metal atoms to induce structural
conversion of a parent metal cluster has emerged as a promising
strategy for modulating the cluster’s size and electronic structure.

» This approach can trigger the formation of bimetallic clusters with
desired composition, novel structure, and tailored functionality.
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Introduction

» Herein, for the first time, they have synthesized a pair of chiral copper
hydride clusters [Cu,gH(R/S-PEA),](BF,)s (R/S-Cu,gH).

» When treated with Ag* ions, the R/S-Cu,gH precursor generates a novel
enantiomeric pair of clusters [Cu,-Ag,(R/S-PEA),,](BF,): (R/S-Cu,Ag,)
that lacks a hydride component and exhibits a Cu,;Ag, metal core.

» Moreover, R/S-CugH exhibits circular dichroism (CD) responses, yet is
non-emissive but by manipulation of R/S-Cu,,H with Ag* ions, R/S-
Cu,-Ag, shows orange emission and CPL activities.

» Ligand- ((R/S)-1-phenylethyl)prop-2-yn-1-amine
X
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Results and Discussion

» Synthesis of [Cu,gH(R/S-PEA),,](BF,)s (R/S-Cu,gH)

[Cu(MeCN),]BF, + R/S-PEA + NaBH,

Figure 1. (a) Image of single crystals of S-Cu,gH
under natural light

» Synthesis of [Cu,:Ag,(R/S-PEA),,](BF,)s (R/S-Cu,;Ag,)

Cu,;gH
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Figure 1. (b) Image of single crystals of S-
Cu,sAg, under natural light
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Figure 2. (a) Structures of R/S-Cu,gH and (b) R/S-Cu,:Ag,. Inset: images of S-Cu,gH and S-Cu,-Ag, crystals under natural light. (c, d) Comparison of
changes in S-CugH and S-Cu,Ag,. Bond lengths in (e) S-Cu,gH and (f) S-Cu;-Ag,. Inset: The disordered parts in S-Cu,gH and S-Cu,;Ag, structures.
In S-Cu,gH, two of the four positions are occupied by copper and show no difference. In S-Cu,sAg,, three of the four positions are occupied by
copper and show no difference. Color codes: N, blue; C, gray. H atoms of ligands are omitted for clarity.
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Figure 3. ESI-MS spectra of (a) S-Cu,gH, deuteride derivative, and (b) S-Cu,sAg,. Inset: The measured (black trace) and simulated (red trace)
isotopic patterns of molecular ion peaks. (c) 2 H NMR spectra of S-Cu gH and the deuterated cluster in CHCl,. (d) 1 H NMR spectrum of S-

CuygH in CDCly
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Figure 4. Experimental and calculated absorption spectra of (a) S-Cu;gH and (b) S-Cu,:Ag, (c,e) CD spectra of R/S-
Cu,gH, R/S-Cu;cAg,, and ligands in dichloromethane. (d) Energy alignment of the MOs of S-Cu;sAg,. (f)
Experimental and calculated CD spectra of S-Cu,gH.
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Figure 5. (a) Luminescence spectra of S-Cu,sAg, in solid and solution states. Inset: Images of S-Cu,;Ag, crystals and solution under
natural light (NL) and UV irradiation. (b) CPL spectra of R/S-Cu,:Ag, and R/S-Cu,gH crystals.



Conclusion

» They have reported, for the first time, the synthesis and
characterization of a pair of enantiomeric Cu hydride cluster R/S-
Cu,gH.

» Through manipulation of R/S-Cu;gH by Ag* ions, hydride is released,
leading to the formation of a novel superatom, R/S- Cu,:Ag,

» The solid state R/S-Cu,:Ag, exhibited a photoluminescence quantum
yield of 7.02% and excellent circularly polarized luminescence.

» The site-specific metal replacement in the cluster molecule and the
accompanying dramatic changes in optical properties elucidate the
explicit correlation between structure and luminescence.
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