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Why this paper?

» (hiral atomically precise metal clusters, known for their remarkable chiroptical
properties, hold great potential for applications in chirality recognition.
» In this work, they have synthesized chiral Cu cluster which is designed with

specific cavities and can be used for chiral recognition of amino acids.
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Introduction

» This study reports the synthesis of a chiral Cu(GCByH,S,); (denoted as
Cu @CBg, where C,B,H,S,H, i1s 9,2-(HS),- 12-closo- carborane) cluster.

» Cu@CB; cluster have cavities reminiscent of cyclodextrins, which are

surrounded by carborane ligands.

» 'These cavities demonstrated the specific recognition of amino acids, as indicated

by circular dichroism and circularly polarized luminescence studies.

» Aquantitative enantioselective sensing is achieved by this cluster.



Results and Discussion
Fig 1
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Fig 2. a) Drum-like crystal structure of Cu@B; b) Unit cell contains left- and right-handed Cu(@CB;
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Fig 3. a) Top view of Cu(@CB; b) Top view of chiral arrangements of the carborane molecules ;
the square chrral cavity surrounded by carborane is highlighted. ¢) Side view of Cu(@CB; d)
Chiral arrangements of the carborane molecules ; triangular chiral cavity surrounded by Hatom
is highlighted.
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Fig 4. CDspectrum of R-Cu (@B



Photophysical Studies of Amino Acids@Cu
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Fig 5 . (a) Relative luminescence intensity of the Cu(@CB; solution after the addition of different L-amino
acids under 365 nm (Cu(@CB;: L-amino acids=L]). (b) Luminescent titration spectra of Cu@CB; with L-Cys
Aex=365nm. (c) UV—vis titration spectra of Cu @B, with L-Cys. (d) Job’s plot of the variation of the UV—vis
measurements at 330 nm for Cu (@B and L-Cys.
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Fig 7. Schematic representation of the assembly of Cu (@(B; and chiral analytes, the blue
conical hourglass represents the cavities surrounded by carboranes. 10
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Fig 8. CPLspectra of a mixture of Cu(@Bg and D-/ LCys
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Fig 9. CDspectrum of the mixture of ligand and amino acids.
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Cu,;@CBg: D/IL-Cys = 12
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Fig 10. (a) CD spectra of the mixtures of Cu@CB; and D-/ L-Cys, D-/ L- Arg, and D-/ L-His. (b) CD
spectra of the mixture of Cu @B, and different amounts of L-/ D-Cys.
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Fig 11 (Dspectra of the Cu (@B, with the addition of DY L~ Cys with various ee% values. 12
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(b) “ag7i%,

Fig 12. (a) Top view and (b) side view of the colored isosurfaces for the binding site
of Cu@(B; and cysteme. (c)Top view of the ESP maps of Cu(@CB;. (d) Side view
of the ESP map of Cys(@u (@B, with Cys located in the square cavity.

13



Conclusion

» 'This work introduced a new type of structure based copper cluster protected with carborane ligands
that has tiny cavities resembling cyclodextrins (a type of molecule known for its ability to capture

other molecules). These cavities are designed to capture and recognize chiral molecules.

» In this work, they mixed racemic Cu @B, with amino acids and they came together to form

supramolecular assembly and chirality transfer occurred.

» (Qu@CB; was developed for the quantitative determinations of the enantiomeric excess of chiral

analytes.

Mank ﬂm )
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