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Figure S1. Absorbance of both the enantiomers reported as the average of their molar extinction
coefficients (¢) (left) and ECD (right) spectra of [Eu(bpcd)](tta) (row 1), [Eu(bpcd)(Coum)] (row 2),
[Tb(bpcd)(Coum)] (row 3) and [Gd(bpcd)(Coum)] (row 4). The spectrum of the R,R enantiomer is
reported in red while the spectrum of the S,S enantiomer is reported in blue.. The concentration of

all the enantiomers is 1 mM and the spectra were measured with 0.01 cm path length.
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Figure S2. Experimental absorbance data (symbols) and fitting isotherm obtained by least squares-
treatment in Hypspec for the spectra recorded upon addition of [Eu(bpcd)]Cl to 50 uM solutions of
a) Coum (A= 317 nm) and b) tta (A = 347 nm).
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Figure S3. Luminescence excitation (left) and emission (right) spectra of (S,S)-[Eu(bpcd)(tta)] (top);
(S,S)-[Eu(bpcd)(Coum)] (middle) and (S,S)-[Tb(bpcd)(Coum)] (bottom) complexes dissolved in
methanol (50 uM). The spectra of the R,R enantiomer are not reported as they are perfectly

comparable to those of the S,S counterpart.

Chiroptical instrumentation
CPL measurements

Discrimination of left/right circular polarized states was performed by a photoelastic modulator from
a decommissioned Jasco J500C spectropolarimeter operating at 50 KHz coupled with an uncoated
Glenn-Thompson polarizer. A Jasco CT-10 was used as the emission monochromator and the
detection was performed by a Hamamatsu R376 PMT. The spectra were collected under either 365
or 254 nm irradiation from commercial LED-sources, using a 90° geometry between the excitation
and detection direction. All CPL spectra were recorded in 1 cm semi-micro (aperture 4 mm) optical
glass cells using the following parameters: scan-speed 0.5 nm/sec, integration time 2 sec,
photomultiplier tube driving voltage 600 V, accumulations 4.

UV-Vis/ECD measurements

UV-Vis spectra were recorded using a Jasco-V650 spectrophotometer in the spectral range of 200 to
400 nm. All samples were measured in 1 mM MeOH solutions at room temperature. The same
solutions were used to record CD spectra using a J1500 spectropolarimeter in 0.01 cm optical glass

cells.

BerL

Given the complex structure of CPL spectra with several opposite bands within the same manifold, a

more general definition of BcpL factor was employed:

A
R iwema
CPL — S(Pz f;\fl(}\)d}\

i

Where the integral in the numerator has to be estimated between the extrema of the considered
transition (Aa, A), While the integral in the denominator is calculated over the whole emission range
(Ai, Af). Note that if g(A) does not change sign within a term-to-term transition and it is approximately

constant (g(A) = g), then the above definition is reduced to:
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According to the usual definition applicable to lanthanide CPL.5*

Additional chiroptical spectra
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Figure S4. The gum-vs-wavelength plot for each enantiomer of [Eu(bpcd)(tta)].
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Figure S5. The gum-vs-wavelength plot for each enantiomer of [Eu(bpcd)(Coum)].
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Figure S6. The gum-vs-wavelength plot for each enantiomer of [Tb(bpcd)(Coum)].
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Figure S7. Kohn—Sham molecular orbitals composition of S; and T states for [Y (bpcd)(Coum)].

Hydrogen atoms are omitted for clarity.
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Figure S8. Kohn—Sham molecular orbitals composition of S and T; states for [Y (bpcd)(tta)]. H
atoms are omitted for clarity.
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Figure S9. Kohn—Sham molecular orbitals composition of S; and T; states for

[La(bpcd)(Coum)(H20)n]. Hydrogen atoms are omitted for clarity.
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Figure S10. Kohn—Sham molecular orbitals composition of S; and Ti states for

[La(bpcd)(tta)(H20)n]. Hydrogen atoms are omitted for clarity.
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Figure S11. 'H-NMR (400 MHz, CDCls) spectrum of 3-acetyl-4-hydroxy-2H-chromen-2-one.
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Figure S12. 3C-NMR (100 MHz, CDClIs) spectrum of 3-acetyl-4-hydroxy-2H-chromen-2-one.
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