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1. Experimental Section

1.1 Methods

CD and CPL experiments were performed on an Olis DM245 spectrometer at room
temperature. All samples were dissolved in CHCI; (1 x 10™* M), and quartz cuvettes with
optical pathway of 1 mm were employed. CD spectra were recorded in the range of 250—450
nm with increments of 1 nm, and a slit width of 2 mm for the excitation was utilized. CPL
spectra were recorded with a 375 nm laser as light source. The emission of left- and right-
handed polarized light were collected using a 10 spectral average sequence in the range of
550—720 nm, with 1 s integration time. The slit width of emission was 0.6 mm. Emission

was collected at 90° to excitation light direction.
X-ray crystallography

Single-crystal X-ray diffraction study of (HNEt;)[EuL,] was collected on a Xcalibur, Eos,
Gemini diffractometer with Mo Ka radiation (A = 0.71073 A) under 298 K. A suitable crystal
was selected for analysis. The structure was solved by direct methods and refined on F? by

full-matrix least-squares using the SHELXTL-2018 program.!

1.2 Synthetic route of ligand

Br
® ;
Pd[P(C¢H
+ B(OH)z [ ( 6 5)3]4
O K,COs/toluene

Br

Scheme S1. Synthesis of ligand, L.
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1.3 Characterization of ligand, intermediate and complexes
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Figure S1. 400 MHz 'H NMR spectrum of intermediate in CDCl;.
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Figure S2. ESI-TOF mass spectrum of L.
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Figure S3. ESI-TOF mass spectrum of (HNEt;)[EuL;].
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Figure S4. ESI-TOF mass spectrum of ((S)-HG)[EuL,;].
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Figure S5. ESI-TOF mass spectrum of (HNEt;)[GdL,].

[GdL,]™
1318.1364

Sim. 1318.1406

Obs. 1318.1364

i

1314 1316 1318 1320 1322 1324
[+

| s | I i I
1000 1200 1400 1600
m/z

Figure S6. ESI-TOF mass spectrum of ((R)-HG)[GdL,].
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Figure S7. Coordination polyhedra of (HNEt;)[EuL;]

Table S1. Shape analysis of europium complexes using SHAPE 2.1 software

Complexes Square antiprism Triangular dodecahedron Biaugmented trigonal prism

(HNEt3)[EuL,] 1.047 1.909 3.137
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2. Photophysical properties
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Figure S8. Excitation spectra of ((R)-HG)[EuL,] in CDCl; (5.0 x 1075 M).
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Figure S9. emission spectra of ((S)-HG)[EuL,] in CDCl; (5.0 x 1075 M).
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Figure S10. Phosphorescence spectrum of ((R)-HG)[GdL2] at 77 K in THF.
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Figure S11. Luminescence decay curve of of (R-HG)[EuL,] in CDCI; (1.0 x 10™* M) monitored

at 612 nm.
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Figure S12. Luminescence decay curve of (S-HG)[EuL;] in CDCl; (1.0 x 10~* M) monitored at

612 nm.
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Figure S13. The screenshot of the luminescence quantum yields measurement of (a) (R-
HG)[EuL,]; (b) (S-HG)[EuL,]
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3. Exchange constants determination

NMR titrations were conducted on a Bruker Avance III 400 MHz spectrometer and the chemical
shifts are referenced internally to tetramethylsilane (TMS) or solvents in parts per million (ppm). In
all cases, NMR titrations were performed maintaining the concentration (usually around 4.0 x 10 3
M) of the host constant in CDCls.

In an NMR tube, chiral (S)-HG) (50 eq.) was dissolved in CD;Cl solution and then by addition
of various equivalents of (S)-HG into achiral (HNEt;)[EuL,] in CDCl;, delivered accurately using
10 pL pipette. The formation of the host-guest species could be easily followed looking at the
chemical shift for proton (He) of the b-diketone moiety.

The data were analysed with the Bindfit web-based app at Supramolecular.org - Binding Constant

Calculators | Supramolecular.!-3

n T T
0.0 0.2 0.4
x(H)

=N
ZESES

0.01 1:1 model

residuals
=
=1
o
T
T

6461 SR S e —*
6.44 4 ’/
/
6.42 4 ¢ + exp
z 6.40 "! —fit
8638 I
o /
6.36 - f
»
6344 /
6.32 1 4”
+
6.30
0 1 2 3 4 5

Figure S14. The job plots and residuals of (HNEt;)[EuL,] with (S)-HG in CDClI; (4 mM)
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Figure S15 (a) CD spectra of (HNEt;)[EuL,] by the addition of (R/S)-HG with various enantiomeric
excess. (b) The corresponding calibration plots of ee% vs Ag at 305 nm.

Table S2. Association constants for the host-guest systems

K/ M1 Error (%)
2.1x10* +24

Complexes

(S-HG)y[Eux(L3),]

a. For noncooperative binding K, is calculated as K, = 1/4 K; from the K; value obtained.!

Table S3. Crystal data of the (HNEt;)[EuL,;]

(HNEt;)[EuL;]
CCDC Number 2234661
formula C70 Hsg Eu F15 N Og
Mr 1433.10
color Colorless
cryst syst Triclinic
space group P-1
a(h) 14.7676(3)
b(A) 19.8952(5)
c(A) 23.4556(5)
o (deg) 65.0780(10)
S (deg) 80.3730(10)
y (deg) 86.0460(10)
v (A3) 6161.6(2)
VA 4
p (g cm?) 1.545
# (mm") 1.115
F (000) 2896.0
R[I>20 (D] 0.0490
WRy,[I>20 (1)) 0.0944
Ry, (all data) 0.0846
WR,, (all date) 0.1103
GOF on F? 1.021
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4.

DFT calculation

xyz-data of the calculated (PBEO) M-((R)-HG)[EuL,] complexes:
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2.31228500
-2.87306800
-5.56763500
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2.40279900
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-3.99419200
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0.67858400

-2.73227200

2.21697000
3.36767900
3.03590800
4.28787200
1.06543000
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-0.95974100

4.16933300
2.56264000
1.66141600
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-1.86235500
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-3.31216100
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-3.49370000
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S12

-1.58595300
2.27630600
-1.48963200
2.08186600
1.30500000
1.47404400
2.02158100
2.08396300
2.96544200
1.60774700
2.07558400
-1.41471200
1.99465400
-3.12923200
1.15965700
-1.07847300
-1.71881500
-2.14401300
1.73943300
-2.51020300
-1.48542700
1.98756800
1.32699600
-1.98016800
-1.93299100
-1.21956600
-0.85472900
0.12948100
2.48430200
-2.74144100
0.96183900
-2.54967100
2.89620300
0.63225000
-0.88030000
-2.97050300
2.43064100
-2.93122700
-2.75728600
0.28110900
2.13796100
-2.18566600
2.77132000
3.05608000



ooz zzoOI I I I IO I IO ISIOIOIIISIOOISIOOOIISIODTDTITEIDD®TDETE DT

-3.36931600
-7.53316800
-3.71148600
-2.27969000
-0.23507300

1.92027200
-0.34119300
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xyz-data of the calculated (PBEO) M-((S)-HG)[EuL,] complexes:
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2.99187300
-3.00206200
-3.47323500
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2.18823300
-0.17101200
-5.84519900
-2.73590700
1.10072600
3.55004100
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-5.10596300
3.03998300
4.08948100
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-0.65502000
-3.54995200
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3.94218900
-6.45161600
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-4.68761400
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-0.68829300
2.20195800

-3.29089400
1.09703500

-1.26309300

-1.30250000

-1.57858500
2.09474400

-3.36753800

-1.39018100
2.36614600
1.21523900

-1.40217700

-1.53362600

-0.93799300

-0.84855300
0.51188500
2.31516100

-2.04390400
1.07568500

-2.01775000
3.46489000
1.08587500

-0.72153700

-2.83791000
2.10722200

-2.25334200

-2.46834700
0.49596700

3.32015900
-2.41704600
1.98899700
2.63296100
-1.50459700
-0.85868100
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3.52525600
2.83532500
1.42796800
-1.28539200
1.62189200
3.36466500
8.85852000
5.06789900
8.63326200
-1.99671100
6.47507700
4.62479700
9.18358000
-0.14503200
9.51460800
2.34502900
4.26501800
5.19759500
2.30180500
4.69567800
4.00371100
2.66767400
-1.16733100
8.13048900
0.51407500
7.94676400
4.38869600
7.47389200
8.72451400
0.23569000
5.81146100
6.80920700
7.27126500
5.78570500
-5.21090300
-4.33104500
-4.84101200
-6.47555000
10.63714400
-9.24513300
-6.46779000
-6.99586200
-8.50865600
-4.62249700

0.19578700
-3.09620300
-3.45355400
-4.56356100
-7.86415400
-3.96189700
-2.20726200

1.61773600

3.24800100

4.03207000

3.31391300
-2.88966300

0.01873400
-6.14552400

0.95298300

4.29862200

3.25637600
-0.82824700

3.28841200

4.99739900
-7.21665900

7.49069000

5.57300100
-5.63516800

3.44836200

4.92216600

7.32025900

1.77782700
-3.45676600

7.60863600
-4.16644400

7.09241200
-2.28052900
-6.40600800

0.24490600

0.75571400
-0.74830700

0.69687100

1.71775000

1.73225700

3.15950200

1.80866400

1.76079600
-2.06635600

S17

2.34191100
0.88849800
-3.36633200
2.06856000
1.35222600
-3.04383200
3.18492000
-2.26891300
-0.54193600
-2.13712000
2.61819200
2.17065200
4.21799500
1.26321800
-0.24007000
2.03703500
-0.86460900
1.43874400
-1.66193000
2.34209000
1.29094700
-0.81137600
-0.65157000
0.05203000
2.85257600
-2.27717000
-2.24044900
3.97177300
1.06561000
-0.43753700
-3.19248000
-2.63702000
-2.56373700
0.01134700
0.74453600
1.59955900
-0.06651400
0.71310600
2.62655700
2.65718700
1.01952700
1.51116100
1.47283200
-2.08079500
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-5.52609300
10.58034600
11.30771500
-9.18974000
-7.92658400
-9.19132400
-9.45552300
-8.44788400
-7.18040600
-6.90570300
-4.61545100
-3.31918400
-3.88225100
-7.15489700
11.19677100
-8.72523600
-6.87971700
-5.37630500
-6.77477000
-6.69586200
-5.09248600
-3.65105500
-4.46374200
-5.65119200
11.09679400
12.39372300
-8.63135700
-7.72295900
-9.97161600
10.44345400
-8.64732700
-6.39677300

-1.10984800
1.74460400
1.72176500
1.77006200

-1.41557900

-1.97959700

-2.83609500

-3.12455500

-2.56654100

-1.70682300
1.43176500
0.65180400

-1.07976800
0.08411700
1.69624500
1.71938400
3.96003300
3.21464900
3.33078200
1.66350900

-2.32568800

-1.60594100

-2.98961600

-0.19731600
1.74661200
1.70540800
1.79638000

-0.74452600

-1.74510700

-3.27258700

-3.78998100

-2.79787900

S18

-1.30696000
0.21927800
1.40697200
0.25154700

-1.99231200

-1.84999100

-0.78429300

0.13273900

-0.01353200

-1.08159200
2.28748500
1.48051500
0.06092700
0.27805600
3.55759200
3.61269500
1.64187700
1.05957700

-0.01596800
2.56004800

-3.03330600

-2.28312400

-1.51554500

-1.90168200

-0.73661400
1.38116400

-0.68178000

-2.82511500

-2.56918600

-0.66604400
0.96849300
0.70113500
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