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Abstract The supramolecular chirality of lanthanide helicate offers a structural base to synthesize the excellent lanthanide
circularly polarized luminescent (CPL) materials. However, the larger radii and the labile coordination geometries of the
Ln(III) ions make it difficult to control the diastereoselectivity of lanthanide helicates in the self-assembly process. Herein, a
pair of chiral dinuclear europium triple-stranded helicates [Euz(Lf®)3](OTf)s and [Bua(L¥)3](OTf)s (LSS =
N,N'-(ethane-4,4'-diyl)bis[6-(R/S)-(1-phenethylcarbamoyl)-pyridine-2-dimethylamide]) were synthesized via point chirality
induced strategy. The ligands L#¥SS were composed of two chiral 2,6-dipicolinic amides as coordination units and ethylene-
diamine moieties as spacers. General procedure for the preparation of ligands L**SS and corresponding europium complexes
[Eux(LR¥S%)3](0OTf)s: 6-(Methoxycarbonyl)picolinic acid 4a (1.50 g, 5.6 mmol) was dissolved in 5 mL SOCI, and stirred for 6
h. The white precipitate was obtained after removed SOCIz, and then it was added to 30 mL CH:Cl> containing
4-dimethylaminopyridine (0.12 g, 1.0 mmol) and triethylamine (0.48 g, 8.0 mmol). Ethylenediamine (0.12 g, 2.0 mmol) in 5
mL CH:Clz> was added by dropwise to the above solution and further stirred for 10 h. After the solution was washed with 1
molsL~! HCI, saturated sodium bicarbonate and water, dried over sodium sulfate, and evaporated to remove solvent. The
crude product was purified by crystallization from CH>Clz:n-hexane (V/V=1:20) to give LRSS (0.54 g, 47%). LR¥SS (0.10 g,
0.18 mmol) dissolved in 10 mL acetonitrile, Eu(OTf)3 (0.07 g, 0.12 mmol) in 5 mL acetonitrile was added dropwise to the
above solution and stirred for 24 h. After the slow volatilization of reaction solution, the white crystals were obtained,
[Eu2(LR®/SS)3](OTh)s (0.12 g, 71%). Combination of the comprehensive spectral characteristics and semiempirical geometry
optimization demonstrated that the point chirality at the terminal of the ligand successfully controlled the A or A configuration
around the metal center and the P or M helical conformation of the helicates. The mirror-image circular dichroism (CD) and
CPL spectra further confirmed the formation of the enantiomer pairs. Notably, the helicates exhibit excellent CPL emission
with the |gum| values reaching to 0.083 and the modest luminescence quantum yields (QYs=19%) in CH3CN. This study
provides an effective strategy for the syntheses of chiral lanthanide CPL materials with excellent performance.
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Figure 1  Syntheses of the chiral ligands LS and the corresponding lanthanide complexes [Ln,(LA¥5%),](OTf),
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Figure 2 (a) ESI-TOF mass spectrum of [Euy(L*);](OTf)s with insets
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NMR (400 MHz) spectra of free ligand L% and [Y(L%);](OTf)s in
CD;CN. (c) 'H DOSY NMR spectrum of [Y,(L%);](0OTf)s in CD;CN
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Figure 5 (a) UV-vis absorption (lower curves) and CD spectra (upper
curves) of the chiral ligands Lf¥ and lanthanide helicates
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AT BRI T T A i s 1 R T PR B AT s ) [ 1
P LRI TE L. B R AR S F MR RE S 55
TEFRHREA M OGN G R R T SUZ A LR e
AA-[Eux(LFR)5)(OThe, 1M S 14 AL i F E B2 8 I 3%
AA-[Eun(L5);](OTh)s I B, CD itk 2 7B e 44 (1 7 ik
BOR T ECAR R EES T, RS T RN Bt 1
PREE. CPL Wl 7R B e A i 0% i S HH & 1 TR I s,
RICAKIFRE T | grum| FE B IE F 0.083. SLAF, AR
BT 19%MRIeE T e, H, &7 SR F
PEFG L+ CPL MPEHR AL T — AN Al TS %

4 SKIERSY

41 1aBIBam

¥ 2,6-MEnE — FIEZ(5.00 g, 30.0 mmol)VAfRrEsEA
80 mL CH;OH MK, [a11ZE i H 2218 2.5
mL K HaSO4. R AR RANFAEIA 24 b, FF 2 G R
FE AT i2(TLC) M e Bt 2. e BEh R Jim, ek 2517
bRV, BEIAGEAE 5.75 g, F2FN 98%.
42 2afIERK

0 CZMF, ¥ 1a (1.16 g, 6.0 mmol )RS
25 mL CH;OH MR Beh 4, 1712 5 A 2 oo
KOH (0.33 g, 6.0 mmol)JF#F4E# 4 12 h, i1t TLC il
RS, [N, R ZEERE CH;OH, 1931
(SN RN N =S W s Y A S R KNSR 5 S )
KL ¥ A B E A E AT 25 mL K, 1 moleL™!
HC1 KW pH=2, ZBZH(25 mLX3)AH, &
HANZFHHTK NaSOs F U WIEZEMER 2 LR 4
fig, B3 A OEA 0.80 g, FEFA 73%.
4.3 3aflda &R

¥ 2a (1.00 g, 5.5 mmol), 1-Z.3E-(3- IR IEH
o) EE W i AR R £R(EDCI, 1.27 g, 6.6 mmol), 1-¥53E
2 3F =M(HOBT, 0.90 g, 6.6 mmol)Fll N,N- " K3 2. )iz
(DIPEA, 2.56 g, 20.0 mmol)¥# fi#fE34 30 mL N,N-—H
B R e ) R RS R . 1% R AR R N (R/S)- 2R
Z.J#(0.74 g, 6.1 mmol)FFHFF&EAFE 12 h, 1@ TLC kil
R RE. SR E, R SEEIN 100 mL KH, &
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R 2. 1825 mL X 3)ZHY, H 1 moleL ™! HCI #3(10 mL X
IRBVGANZ. BJE, HIG/K NaxSO4 X A HLZ AT
A, R ZRR OR OB, 1532 Rk 3a. E%
T4 T 3a EARAE 30 mL CH;OH 1, [A1iZ & W i
A NaOH (0.44 g, 11.0 mmol)J£-45{$¢ 10 h, 8L TLC il
SAEFE, [N EERSE, F 1 moleL™ HCI V75 & Ml
pH=4, kR K& A EE A = 6Ed ok
i 5 45 19 3 A B A da, PR 46%.

4.4 5a FAECHR LRRADLSSEOE AR

H 4a (1.50 g, 5.6 mmol)7AfRTESEA 5 mL SOCI, [
Schlenk JfiH, =i FHEHE 6 h, Fmid TLC MK B
2. MR, ZMBREFRT SOCL, 33 A Al
. ¥ A EBEAE ARG 30 mL /K CHLCL R K
FOmrb, FZA RPN 4- B ZEALIE(DMAP, 0.12
g, 1.0 mmol)Fl1=Z.%(0.48 g, 8.0 mmol). FiJ5, 221814
N2 Z1%(0.12 g, 2.0 mmol) i) Jo7K CH.CL ¥R, il 10
h, @it TLC WM FE. M EEH S, F 1 moleL™!
HCI (10 mL X 3). A1 NaHCO; ###(10 mL X 3)A/1
K10 mL)F M e OB BRI IS I HLE F K
Na,SO4 TJ5, 2812 CH.CL AT, 53 A G4k,
FEEREIR AT V(CHCL) & V(n-hexane)=1 : 20 Wi
SEEAF R A B R LERSS (0.54 ), FERAN 47%.

4.5 BEAHILn2(LRR)3](OTf)s FA[LN2(LSS)3](OTf)s HIE
74

F LERSS (0.10 g, 0.18 mmol)iAFfEAE2E 10 mL Tk
CH3CN WK, R R 22183 0 Ln(OTh);
(0.12 mmol)fITE/K CH3CN ¥R, $itHE 24 h. [k
J&, JREZETERE 2 CHACN, 15277 5(0.12 g), 7234
N T1%. M= AER AT V(CH3CN) @ V(CHCL)=
1210 A NEIENTH, 192082 BER=4.
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