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[bookmark: _Toc168316735]1. Supplementary Notes
1.1 Chemicals and Materials
All the reagents and solvents employed are purchased commercially and used as received without further purification. Aluminum isopropoxide (Al(OiPr)3, ≥98%) was acquired from Aladdin Chemical Reagent Shanghai. N, N-dimethylformamide (DMF, ≥99%) and formic acid (HCOOH, ≥98%) were bought from Sinopharm Chemical Reagent Beijing. N-methyldiethanolamine (H2MDEA, ≥99%) and europium nitrate hexahydrate (Eu(NO3)3·6H2O, ≥99.9%) were purchased from Merck.
1.2 Energy dispersive spectroscopies (EDS)
The EDS analyses of single crystals were performed on a JEOL JSM6700F field-emission scanning electron microscope equipped with an Oxford INCA system.
1.3 Fourier Transform Infrared (FT-IR) Spectroscopies
FT-IR spectra (KBr pellets) were recorded on an ABB Bomem MB102 spectrometer.
1.4 UV-vis spectroscopies
The UV-vis diffuse reflection data were recorded at room temperature using powder samples with BaSO4 as a standard (100% reflectance) on a PerkinElmer Lamda-950 UV spectrophotometer and scanned at 200-800 nm. The absorption data are calculated from the Kubelka-Munk function, (F(R) = (1-R)2/2R), where R represents the reflectance.
1.5 Powder X-ray diffractions (PXRD)
PXRD data were collected on a Rigaku Mini Flex II diffractometer using Cu-Kα radiation (λ = 1.54056 Å) under ambient conditions.
1.6 Thermogravimetric analyses
The thermogravimetric analyses (TGA) were performed on a Mettler Toledo TGA/SDTA 851e analyzer in a nitrogen atmosphere with a heating rate of 10 ℃/min.
1.7 Photoluminescence spectroscopies
The photoluminescence (PL) spectra were finished on the UV/V/NIR Fluorescence Spectrometer (Edinburgh, FLS1000).
1.8 Crystal photos 
Crystal photos were obtained on an LW500LJT infinite high-definition transmission-reflection metallographic microscope with a 20-megapixel color imaging system.
1.9 Drawing softwares
The structural diagrams are plotted using Diamond 4.6.5. The channel simulations were realized by using Mercury 2022.3.0. 
1.10 General methods for X-ray Crystallography
Crystallographic data were collected on a Rigaku Synergy Custom (Liquid MetalJet D2+) diffractometer with Ga-Kα radiation (λ = 1.3405 Å). The structures were solved with direct methods using OLEX2 and refined by full-matrix least-squares on F2 using SHELXTL. All hydrogen atoms were theoretical hydrogenation, riding on the relevant atoms and refined with fixed thermal factors. Non-hydrogen atoms were refined anisotropically. The obtained crystallographic data for AlOC-195 is summarized in Table S2 and Table S13.
[bookmark: _Toc168316736][bookmark: _Hlk165586912]2. Synthesis
2.1 Synthesis of AlOC-195
[bookmark: _Hlk165586974]A mixture of aluminum isopropoxide (204 mg, 1 mmol), europium nitrate hexahydrate (60 mg, 0.13 mmol), N-methyldiethanolamine (2.5 mL), DMF (2.5 mL) and formic acid(100 μL) was sealed in a 20 mL vial and transferred to a preheated oven at 120 °C for 3 days. When cooled to room temperature, colorless bulk crystals were obtained. (yield: 55% based on Eu(NO3)3·6H2O) The crystals are rinsed with DMF and preserved under a sealed and dry environment. FT-IR (KBr, cm-1): 2963(w), 2883(w), 2848(w), 2360(s), 2330(s), 1572(s), 1448(m), 1364(s), 1299(w), 1247(w), 1097(s). Elemental analysis calcd. (%) for Al4Eu4C48N8O32H96 (MW 2013.08): C 28.64, N 5.57, H 4.77; found C 28.73, N 4.89, H 4.17. When the molar ratio of Ln: Al increased from 0.1: 1 to 0.4: 1, we can still obtain the crystals, while continuously increasing to 1:1 the reaction appears white turbidity and a deterioration in the quality of the crystals. Considering the crystal yield, phase purity and the higher cost of rare earth salt, we therefore chose the ratio of 0.1:1.
Among them, europium nitrate hexahydrate can be replaced by samarium nitrate hexahydrate, gadolinium nitrate hexahydrate, terbium nitrate hexahydrate, dysprosium nitrate hexahydrate, erbium nitrate pentahydrate, thulium nitrate pentahydrate and yttrium nitrate hexahydrate to obtain crystals. Basic information about these crystals is summarized in Table S2 (page S16).
2.2 Scale-up synthesis of AlOC-195
A mixture of aluminum isopropoxide (2g, 10 mmol), europium nitrate hexahydrate (600 mg, 1.3 mmol), N-methyldiethanolamine (25 mL), DMF (25 mL) and formic acid(1 mL) was sealed in a 100 mL vial and transferred to a preheated oven at 120 ℃ for 3 days. When cooled to room temperature, colorless bulk crystals were washed with DMF over and over. After sufficient drying in an oven at 80 ℃, the precipitate and crystals are sieved by a 200-mesh sieve, and pure phase crystals (~50μm) can be obtained. (312 mg, yield: 46% based on Eu(NO3)3·6H2O).
2.3 Synthesis of AlOC-195 contains two lanthanide metals
A mixture of aluminum isopropoxide (204 mg, 1 mmol), europium nitrate hexahydrate (45 mg, 0.10 mmol), terbium nitrate hexahydrate (15 mg, 0.03 mmol), N-methyldiethanolamine (2.5 mL), DMF (2.5 mL) and formic acid(100 μL) was sealed in a 20 mL vial and transferred to a preheated oven at 120 °C for 3 days. When cooled to room temperature, colorless bulk crystals that exhibit orange-light emission were obtained (Fig. S4). When rare earth nitrates were added in the ratios of europium nitrate hexahydrate: terbium nitrate hexahydrate = 1:1 (Fig. S5) and europium nitrate hexahydrate: terbium nitrate hexahydrate = 1:3 (Fig. S6), colorless crystals which exhibit yellow-light and yellowish-light emission could be obtained, respectively. The crystals are rinsed with DMF and preserved under a sealed and dry environment.
§Crystal data for AlOC-195-Eu: C48H96Al4Eu4N8O32, M= 2013.08, monoc-linic, a = 27.7753(5) Å, b = 10.2408(2) Å, c = 29.8910(6) Å, V = 7510.5 (3) Å3, T = 293(2) K, space group C2/c (I2/a), Z = 4, 31456 reflections measured, 30289 indepen-dent reflections (Rint = 0.0525). The final R1 values were 0.0567 (I > 2σ(I)). The final wR(F2) values were 0.1602 (I > 2σ(I)). The final R1 values were 0.0673 (all data). The final wR(F2) value was 0.1602 (all data). The goodness of fit on F2 was 1.159. 



[bookmark: _Toc168316737]3. Supplementary Figures
[bookmark: _Hlk165586885]3.1 Synthesis
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Fig. S1. Plot of reaction time versus yield for the compound AlOC-195-Eu at a reaction temperature of 120°C (the yield based on the lanthanide reagent).

[bookmark: _Hlk102662887][image: ][image: ]×10 312mg
×1 37.5mg

[bookmark: _Hlk163048200]Fig. S2. Massive production of AlOC-195-Eu.
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Fig. S3. The PXRD of the simulated of AlOC-195-Eu and experimental patterns of AlOC-195-EunTb(4-n).
[image: ]
Fig. S4. The EDS spectrum of compound AlOC-195-Ln (Eu: Tb = 3: 1).
[image: ]
Fig. S5. The EDS spectrum of compound AlOC-195-Ln (Eu: Tb = 1: 1).
[image: ]
Fig. S6. The EDS spectrum of compound AlOC-195-Ln (Eu: Tb = 1: 3).

3.2 The detailed structure information for the 1D chain structure
[image: ] 
Fig. S7. Dimensions of the building block of compound AlOC-195 (a) total diameter; (b) height; (c) central hole.
[image: ]
Fig. S8. One-step strategy of heterometallic compounds. (a) The generalized modeling of heterometallic eight-membered rings bridged by different carboxylic acids and MDEA2- ligands. Ball-and-stick modeling diagram of the compound (b) AlOC-130 and AlOC-131; (c) AlOC-195. Color codes: Al, green; Ln, orange; C, gray; N, blue; O, red; -L, pink.

[image: ]
Fig. S9. Molecular structures of AlOC-130, AlOC-131 and AlOC-195. Ligands, ball-and-stick, space-filling models and stacking diagrams for compounds (a) AlOC-130 (b) AlOC-131 (c) AlOC-195, respectively, from left to right. Color codes: Al, green; Eu, orange; C, gray; N, blue; O, red.
[image: ]
Fig. S10. Molecular structural of compound AlOC-195-Eu (a) Al3+ coordination conformation; (b) Eu3+ coordination conformation; (c) structure of inorganic core; (d) side view.

[image: ]
Fig. S11. Heterobimetallic structures with aminoalcohols (a) Fe10Ln10; (b) Cr8Ln8; (c) Fe18Ln6; (d) Ln18Co7.

[image: ]
Fig. S12. Stacking diagram of AlOC-195-Eu (a) stacking diagram along the b-axis; (b) distance between 1D chains along the c-axis; (c) correspondence of patterns along the a-axis and the b-axis; (d) pattern viewing along the c-axis. Color code: Al, green; Ln: orange; C, grey; O, red; N, blue.
[image: ] 
Fig. S13. Perspective view of the void space in AlOC-195 along the crystallographic axis. (a) a-axis; (b) b-axis; (c) c-axis. 
The central cavity of the molecular ring has been highlighted by the red box line. The peanut-shaped cavities formed between the one-dimensional chains by hydrogen bonding are also highlighted with blue box lines.

[image: ]
Fig. S14. Structural diagram of compound AlOC-195 (a) hydrogen bonding within the molecular ring; (b) bridging interaction of formic acid; (c) ball-and-stick modeling diagram of the compound.
[bookmark: _Toc168316738]4. Stability of heterometallic one-dimensional chains
[image: ]
[bookmark: _Hlk165666822]Fig. S15. PXRD patterns of AlOC-195-Eu in different organic solvents at room temperature for 24 h.
The crystals of compound AlOC-195-Eu were immersed in organic solvents for 24h and PXRD experiments were performed. As shown in Supplementary Figure S9, the experimentally obtained patterns agree with the simulated ones indicating that the compounds are stable in organic solutions.
[image: ]
Fig. S16. The Temperature-dependent PXRD patterns of AlOC-195-Eu.
The variable temperature PXRD of compounds AlOC-195-Eu showed that they remained thermally stable until 250 °C (Supplementary Figure S10).
[bookmark: _Toc168316739]5. PXRD spectra of the 1D polymer chain
[image: ]
Fig. S17. Simulated single-crystal PXRD patterns (black) and experimental PXRD patterns (red) of AlOC-195-Eu.
[image: ]
[bookmark: _Hlk165666948]Fig. S18. The PXRD of the simulated of AlOC-195-Eu and experimental patterns of AlOC-195-Ln.
[bookmark: _Toc168316740]6. TGA test for 1D polymer chain
[image: ]
Fig. S19. The TGA curve of AlOC-195-Ln (Ln = Eu, Er, Tb, Dy, Gd, Sm, Tm, Yb).
[bookmark: _Hlk165730153]The thermal stability of AlOC-195-Ln was investigated in N2 atmosphere up to 800 °C with a heating rate of 10 K min-1, which is presented in Fig. S12. There are similar structures and compositions in AlOC-195-Eu to AlOC-195-Yb, so only the TG investigation of AlOC-195-Eu was described in detail. It reveals a weight loss (<5%) between 20 and 100 °C corresponds to the release of guests and unresolved solvent molecules. All heterometallic molecular ring compounds show severe weight loss after 350°C indicating a collapse of the ring skeleton. 
[bookmark: _Toc168316741]7. FT-IR spectra of heterometallic 1D chains
[image: ]
[bookmark: _Hlk163292591][bookmark: _Hlk165587947]Fig. S20. FT-IR spectrum of AlOC-195.
The IR spectra of 1D-chains have been recorded in the range of 4000–400 cm–1 from solid samples palletized with KBr, which are presented in Fig. S17. The substitution of different rare earth elements in the compound AlOC-195-Ln does not affect the peak position and intensity of the functional groups. The incorporation of formic acid in the compound is supported by the C=O vibrations at 1572 cm-1 and 1448 cm-1. And the aliphatic C-H stretching-vibrations of the N-methyldiethanolamine molecular occurs at about 2963 cm-1 and 2880 cm-1.
FT-IR (KBr, cm-1) for AlOC-195-Sm: 2960(w), 2879(w), 2849(w), 2361(s), 2341(s), 1568(s), 1452(m), 1362(s), 1296(w), 1252(w), 1095(s)
FT-IR (KBr, cm-1) for AlOC-195-Gd: 2968(w), 2880(w), 2849(w), 2360(s), 2340(s), 1570(s), 1454(m), 1366(s), 1296(w), 1254(w), 1097(s)
FT-IR (KBr, cm-1) for AlOC-195-Tb: 2964(w), 2881(w), 2848(w), 2363(s), 2341(s), 1570(s), 1452(m), 1365(s), 1296(w), 1254(w), 1097(s)
FT-IR (KBr, cm-1) for AlOC-195-Dy: 2968(w), 2881(w), 2849(w), 2359(s), 2334(s), 1572(s), 1452(m), 1365(s), 1296(w), 1254(w), 1099(s)
FT-IR (KBr, cm-1) for AlOC-195-Er: 2970(w), 2883(w), 2849(w), 2361(s), 2341(s), 1568(s), 1452(m), 1367(s), 1296(w), 1254(w), 1099(s)
FT-IR (KBr, cm-1) for AlOC-195-Tm: 2970(w), 2883(w), 2849(w), 2357(s), 2343(s), 1573(s), 1452(m), 1367(s), 1296(w), 1254(w), 1099(s)
FT-IR (KBr, cm-1) for AlOC-195-Yb: 2970(w), 2885(w), 2850(w), 2370(s), 2345(s), 1576(s), 1452(m), 1367(s), 1296(w), 1254(w), 1101(s)
[bookmark: _Toc168316742]8. The solid-state absorption spectra of heterometallic 1D chains
[image: ]
Fig. S21. The solid-state absorption spectra of AlOC-195-Eu.
UV-vis spectra of colorless crystals AlOC-195-Eu display narrow absorptions ranging from 300 to 350 nm, and the calculated adsorption edges are respectively 3.05 eV for AlOC-195-Eu.
[bookmark: _Toc168316743]9. EDS spectra of heterometallic 1D chains
[image: ]
Fig. S22. The EDS spectrum of compound AlOC-195-Eu.
[bookmark: _Toc168316744][bookmark: _Hlk162979288]10. Solid-state emission spectrum
[image: ]
Fig. S23. Solid-state emission spectrum of AlOC-130.

[image: ]
Fig. S24. Solid-state emission spectrum of AlOC-131.


[bookmark: _Toc168316745]11. Structural drawing showing ADPs
[image: ]
Fig. S25. Structural drawing showing ADPs of AlOC-195-Ln structures. Thermal ellipsoids are set at 40% probability level. All the hydrogen atoms are omitted for clarity. Color codes: Al, pale blue; Ln, green and pink; C, gray; N, blue; O, red.


[bookmark: _Toc168316746]12. Supplementary Tables
Table S1. The representative clusters contain aluminum and lanthanide metals.
	Compound
	Molecular formula
	Structural diagram
	Reference

	——
	[{Yb4(µ4-O)(µ2-OiPr)2(µ2-Me)4}
{(µ2-Me)(µ2-OiPr)AlMe2}4]
	[image: ]
	1

	——
	[Cu12Eu6Al6(µ3-OH)18(OH)12(µ4-O)6((µ3-OH2)6(O2CtBu)18]
	[image: ]
	2

	——
	[Al2Ln3L10(OH)6(H2O)2]Et3NH·H2O
(Ln = Tb, Dy; HL = pivalic acid, Et3N = triethylamine)
	[image: ]
	3, 4

	——
	[{Al(H2O)6}{Ln(pda)3}].10H2O
(Ln = Sm, Eu, Gd, Tb, Dy and Yb; pda = pyridine2,6-dicarboxylic acid)
	[image: ]
	5

	——
	[Ln(H2O)7{Al(OH)6Mo6O18}]·4H2O
(Ln = Pr, Nd, Tb, Dy and Ho)
	[image: ]
	6

	——
	[Ln(H2O)7{Al(OH)6Mo6O18}Ln(H2O)7]{Al(OH)6Mo6O18}·16H2O
(Ln = Er, Tm and Lu)
	[image: ]
	

	AlOC-13-Ln
	[LnAl4(L)4(Cat)2(DMF)2(H2O)3]·Hdma
(Ln = Sm, Eu, Gd, Tb,
Dy, Ho, Er, Yb; H3L = 2,3-dihydroxybenzoic acid, Cat = catechol, DMF = N, N-dimethylformamide, and dma = dimethylamine)
	[image: ]
	7

	Ce@AlM-4
	[Al8Ce(μ2-OH)8(μ3-OH)8(BA-mNH2)8(H2O)2]·3NO3
(BA = 3-aminobenzoic acid)
	[image: ]
	8

	AlOC-129-Ln
	Al9Ce7(BA-mNH2)19(NO3)6(C2H3N)2 (μ2-OH)7(μ3-OH)16·2Py·6(C2H3N) (AlOC-129Ce)

	[image: ]
	9

	
	Al9Pr7(BA-mNH2)18(NO3)6(C2H3N)3(H2O)3(μ2-OH)6(μ3-OH)16·2NO3·1.5Py·5.5C2H3N (AlOC-129Pr)
	
	

	
	Al9Nd7(BA-mNH2)18(NO3)6 (C2H3N)3(H2O)3(μ2-OH)6(μ3-OH)16·2NO3·C2H3N (AlOC129Nd)
	
	

	Ce@AlM-1
	[Al8Ce(μ2-OH)8(μ3-OH)8(BA)8(H2O)2]·3Cl·X (Ce@AlM-1; BA = benzoate, X = solvent guest molecules)
	[image: ]
	10

	Ce@AlM-2
	[Al8Ce(μ2-OH)8(μ3-OH)8(BA)8(H2O)2]·6NO3·2Py·5H2O
	[image: ]
	

	Ce@AlM-3
	5[Al8Ce(μ2-OH)8(μ3-OH)8(BA)8(H2O)2]·14.25Cl·4Py
	[image: ]
	

	AlOC-130
	Al4Eu4(BA)8(mdea)8
(BA = benzoate acid; mdea = N-methyldiethanolamine)
	[image: ]
	11

	AlOC-131
	[Al4Eu4(IN)8(mdea)8(H2O)]·2H2O
(IN = isonicotinic acid; mdea = N-methyldiethanolamine)
	[image: ]
	



Table S2. Basic information for AlOC-195-Ln (Ln= Sm, Gd, Tb, Dy, Er, Tm, Yb)
	Molecular formula
	Crystal color
	Molecular weight
	Elemental analysis calcd (%)
	Yielda

	
	
	
	C
	N
	H
	

	Al4Sm4C48N8O32H96
	pale yellow
	2006.67
	28.85
	4.91
	4.17
	45%

	Al4Gd4C48N8O32H96
	colorless
	2034.23
	28.73
	4.89
	4.17
	52%

	Al4Tb4C48N8O32H96
	colorless
	2040.93
	28.39
	4.88
	4.14
	45%

	Al4Dy4C48N8O32H96
	colorless
	2055.23
	28.34
	4.80
	4.09
	50%

	Al4Er4C48N8O32H96
	pink
	2074.27
	28.05
	4.77
	4.03
	57%

	Al4Tm4C48N8O32H96
	colorless
	2080.97
	27.95
	4.75
	4.03
	43%

	Al4Yb4C48N8O32H96
	colorless
	2097.39
	27.73
	4.69
	4.02
	28%


a. Yield based on Ln(NO3)3·6H2O.
Table S3. Stability of representative Al and Al-Ln octanuclear ring.
	Compound
	Molecular formula
	Structural diagram
	Stability
	Reference

	AlOC-1
	Al8(OH)4(BA-mF)12-
(OButn)8
	[image: ]
	Slightly soluble in alcohols
	12

	AlOC-58NC
	Al8(µ2-OH)4(OBun)8(NH2-
IN)12
	[image: ]
	[image: ]
	13

	AlOC-59NT
	Al8(µ2-OH)8(NH2-
IN)16
	[image: ]
	[image: ]
	

	Ce@AlM-1
	[Al8Ce(μ2-OH)8(μ3-OH)8(BA)8(H2O)2]·3Cl·X (Ce@AlM-1; BA = benzoate, X = solvent guest molecules)
	[image: ]
	[image: ]
	8

	Ce@AlM-2
	[Al8Ce(μ2-OH)8(μ3-OH)8(BA)8(H2O)2]·6NO3·2Py·5H2O
	[image: ]
	[image: ]
	10

	Ce@AlM-3
	5[Al8Ce(μ2-OH)8(μ3-OH)8(BA)8(H2O)2]·14.25Cl·4Py
	[image: ]
	[image: ]
	

	Ce@AlM-4
	[Al8Ce(μ2-OH)8(μ3-OH)8(BA-mNH2)8(H2O)2]·3NO3
(BA = 3-aminobenzoic acid)
	[image: ]
	[image: ]
	

	AlOC-130
	Al4Eu4(BA)8(mdea)8
(BA = benzoate acid; mdea = N-methyldiethanolamine)
	[image: ]
	[image: ]
	11

	AlOC-131
	[Al4Eu4(IN)8(mdea)8(H2O)]·2H2O
(IN = isonicotinic acid; mdea = N-methyldiethanolamine)
	[image: ]
	[image: ]
	


As shown in the table above, the aluminum oxo clusters without aminoalcohol protection have a sustained and significant weight loss up to 300 ℃, whereas AlOC-130 and AlOC-131 with aminoalcohol ligand protection do not have a large weight loss until above 300 ℃, as in this work. This demonstrates that the protection by the aminoalcohol contributes to the thermal stability of the aluminum-oxo wheel clusters.
Table S4. Crystal Data and Refinement Results of AlOC-195-Ln
	Formula a
	Space group
	a (Å)
	b (Å)
	c (Å)
	Rint b
	CCDC Code

	AlOC-195-Eu
	I2/a
	27.7753(5)
	10.2408(2)
	29.8910(6)
	0.0473
	2326475

	AlOC-195-Tb
	I2/a
	27.9239(5)
	10.1329(2)
	28.9993(8)
	0.0622
	2335749

	AlOC-195-Sm
	I2/a
	27.9072(5)
	10.2096(2)
	29.8833(6)
	0.0571
	2335748

	AlOC-195-Gd
	I2/a
	27.5463(7)
	10.2945(2)
	29.7052(8)
	0.0776
	2335746

	AlOC-195-Dy
	I2/a
	29.190(9)
	10.2991(3)
	27.6382(6)
	0.1070
	2335744

	AlOC-195-Er
	I2/a
	28.9871(8)
	10.1594(3)
	27.5988(7)
	0.0739
	2335745

	AlOC-195-Tm
	I2/a
	27.5990(6)
	10.1083(3)
	28.8433(8)
	0.0917
	2335750

	AlOC-195-Yb
	I2/a
	27.0334(3)
	10.3342(1)
	29.5968(4)
	0.0761
	2336986


[AlOC-195-Ln] = [Al4Eu4(FAchelating)6(FAbridging)2(MDEA)8]. b. The structures were solved with the dual-direct methods using ShelxT and refined with the full-matrix least-squares technique based on F2 using the SHELXL-2014 program through olex2-1.2 software. 
[bookmark: _Toc168316747]13. Determination of the valence state of metals
Table S5. ICP analysis for porous materials.
	
	AlOC-195-Eu

	Wt%
	Exp.
	Al:4.18%
Eu:18.48%

	
	Cal.
	Al:5.36%
Eu:30.18%

	Al: M
	Exp.
	0.226

	
	Cal.
	0.178

	(M = Eu for AlOC-195)


Table S6. BVS analysis for AlOC-195-Sm.
	BVS Value
	Bond distance
	BVS Value
	Bond distance

	Al03
3.0529
	Al03-
	O005
	1.872(5)
	Al04
3.0950
	Al04-
	O0061
	1.867(6)

	
	Al03-
	O007
	1.878(6)
	
	Al04-
	O00A
	1.985(7)

	
	Al03-
	O008
	1.963(7)
	
	Al04-
	O00B
	1.858(6)

	
	Al03-
	O00H
	1.863(6)
	
	Al04-
	O00C
	1.934(6)

	
	Al03-
	O00K1
	1.875(7)
	
	Al04-
	O00E
	1.852(6)

	
	Al03-
	O00M
	1.923(7)
	
	Al04-
	O00F
	1.857(6)

	Sm01
3.1297
	Sm01-
	O007
	2.387(6)
	Sm02
3.1455
	Sm02-
	O0051
	2.409(5)

	
	Sm01-
	O009
	2.438(6)
	
	Sm02-
	O0061
	2.404(6)

	
	Sm01-
	O00B
	2.356(6)
	
	Sm02-
	O00F
	2.322(5)

	
	Sm01-
	O00D
	2.418(5)
	
	Sm02-
	O00G
	2.443(6)

	
	Sm01-
	O00E
	2.345(5)
	
	Sm02-
	O00I2
	2.352(6)

	
	Sm01-
	O00H
	2.350(5)
	
	Sm02-
	N00J1
	2.676(7)

	
	Sm01-
	N00L
	2.658(7)
	
	Sm02-
	O00K
	2.375(6)

	
	Sm01-
	N00N
	2.720(8)
	
	Sm02-
	N00O
	2.680(7)

	System code:13/2-X, +Y, 1-Z; 21/2+X, 1-Y, +Z.



Table S7. BVS analysis for AlOC-195-Eu.
	BVS Value
	Bond distance
	BVS Value
	Bond distance

	Al03
3.0732
	Al03-
	O0073
	1.876(7)
	Al04
3.0694
	Al04-
	O005
	1.867(7)

	
	Al03-
	O008
	1.972(9)
	
	Al04-
	O009
	1.854(9)

	
	Al03-
	O00A
	1.863(8)
	
	Al04-
	O00C
	1.867(8)

	
	Al03-
	O00E
	1.863(8)
	
	Al04-
	O00D
	1.974(9)

	
	Al03-
	O00I3
	1.858(9)
	
	Al04-
	O00J
	1.943(9)

	
	Al03-
	O1
	1.927(1)
	
	Al04-
	O00K
	1.859(9)

	Eu01
3.1103
	Eu01-
	O006
	2.423(7)
	Eu02
3.0441
	Eu02-
	O0052
	2.393(7)

	
	Eu01-
	O009
	2.353(7)
	
	Eu02-
	O0072
	2.398(7)

	
	Eu01-
	O00A
	2.391(8)
	
	Eu02-
	O00G
	2.329(8)

	
	Eu01-
	O00B
	2.395(8)
	
	Eu02-
	O00H2
	2.432(8)

	
	Eu01-
	O00C
	2.351(8)
	
	Eu02-
	O00I2
	2.365(8)

	
	Eu01-
	O00E
	2.320(7)
	
	Eu02-
	O00K2
	2.325(7)

	
	Eu01-
	N00L
	2.642(9)
	
	Eu02-
	N00F2
	2.668(8)

	
	Eu01-
	N00N
	2.642(9)
	
	Eu02-
	N00M2
	2.685(1)

	System code: 11-X, 1-Y, 1-Z; 21/2+X, 1-Y, +Z; 31/2-X, +Y, 1-Z.




Table S8. BVS analysis for AlOC-195-Gd.
	BVS Value
	Bond distance
	BVS Value
	Bond distance

	Al03
3.1267
	Al03-
	O006
	1.868(6)
	Al04
3.0940
	Al04-
	O0051
	1.877(6)

	
	Al03-
	O00C
	1.976(7)
	
	Al04-
	O00A
	1.987(8)

	
	Al03-
	O00D
	1.842(7)
	
	Al04-
	O00B
	1.868(7)

	
	Al03-
	O00G
	1.854(7)
	
	Al04-
	O00F
	1.841(7)

	
	Al03-
	O00I
	1.947(7)
	
	Al04-
	O00L1
	1.854(8)

	
	Al03-
	O00J
	1.842(7)
	
	Al04-
	O00N
	1.922(8)

	Gd01
2.9754
	Gd01-
	O005
	2.381(6)
	Gd02
2.9536
	Gd02-
	O007
	2.393(6)

	
	Gd01-
	O006
	2.374(6)
	
	Gd02-
	O008
	2.388(6)

	
	Gd01-
	O0092
	2.328(7)
	
	Gd02-
	O00B
	2.374(7)

	
	Gd01-
	O00E
	2.408(6)
	
	Gd02-
	O00D
	2.335(6)

	
	Gd01-
	O00J
	2.285(7)
	
	Gd02-
	O00F
	2.312(6)

	
	Gd01-
	O00L
	2.331(7)
	
	Gd02-
	O00G
	2.320(6)

	
	Gd01-
	N00H
	2.646(7)
	
	Gd02-
	N00K
	2.640(8)

	
	Gd01-
	N00O
	2.685(9)
	
	Gd02-
	N00M
	2.690(8)

	System code: 11/2-X, +Y, 1-Z; 2-1/2+X, 1-Y, +Z.



Table S9. BVS analysis for AlOC-195-Tb.
	BVS Value
	Bond distance
	BVS Value
	Bond distance

	Al03
3.1052
	Al03-
	O0062
	1.851(6)
	Al04
3.0595
	Al04-
	O005
	1.887(6)

	
	Al03-
	O007
	1.856(6)
	
	Al04-
	O0082
	1.865(6)

	
	Al03-
	O00B
	1.866(6)
	
	Al04-
	O00A
	1.853(7)

	
	Al03-
	O00C
	1.842(6)
	
	Al04-
	O00D
	1.846(6)

	
	Al03-
	O00H
	1.971(7)
	
	Al04-
	O00G
	1.989(7)

	
	Al03-
	O00J
	1.963(7)
	
	Al04-
	O00K
	1.940(7)

	Tb01
3.0615
	Tb01-
	O005
	2.341(6)
	Tb02
3.0327
	Tb02-
	O006
	2.343(5)

	
	Tb01-
	O0091
	2.317(5)
	
	Tb02-
	O0072
	2.322(6)

	
	Tb01-
	O00A
	2.334(6)
	
	Tb02-
	O0082
	2.358(6)

	
	Tb01-
	O00B
	2.400(6)
	
	Tb02-
	O00D
	2.279(6)

	
	Tb01-
	O00C
	2.266(6)
	
	Tb02-
	O00E2
	2.371(6)

	
	Tb01-
	O00F
	2.371(6)
	
	Tb02-
	O00I
	2.385(6)

	
	Tb01-
	N00L
	2.646(7)
	
	Tb02-
	N00M
	2.688(8)

	
	Tb01-
	N00N
	2.707(8)
	
	Tb02-
	N00O2
	2.652(8)

	System code: 11-X, 1-Y, 1-Z; 21/2+X, 1-Y, +Z; 31/2-X, +Y, 1-Z.





Table S10. BVS analysis for AlOC-195-Dy.
	BVS Value
	Bond distance
	BVS Value
	Bond distance

	Al03
3.0680
	Al03-
	O05
	1.866(6)
	Al04
3.0567
	Al04-
	O006
	1.877(7)

	
	Al03-
	O007
	1.866(7)
	
	Al04-
	O009
	1.860(8)

	
	Al03-
	O0082
	1.860(7)
	
	Al04-
	O00B2
	1.874(7)

	
	Al03-
	O00A
	1.846(7)
	
	Al04-
	O00F
	1.846(7)

	
	Al03-
	O00H
	1.977(8)
	
	Al04-
	O00G
	1.986(8)

	
	Al03-
	O00I
	1.954(8)
	
	Al04-
	O00M
	1.932(8)

	Dy01
3.0111
	Dy01-
	O05
	2.389(6)
	Dy02
3.0666
	Dy02-
	O0072
	2.299(6)

	
	Dy01-
	O006
	2.344(6)
	
	Dy02-
	O008
	2.315(6)

	
	Dy01-
	O009
	2.322(6)
	
	Dy02-
	O00B2
	2.342(6)

	
	Dy01-
	O00A
	2.266(6)
	
	Dy02-
	O00D2
	2.363(7)

	
	Dy01-
	O00C
	2.373(7)
	
	Dy02-
	O00F
	2.267(7)

	
	Dy01-
	O00E1
	2.303(6)
	
	Dy02-
	O00K
	2.366(7)

	
	Dy01-
	N00J
	2.642(8)
	
	Dy02-
	N00N
	2.696(9)

	
	Dy01-
	N00L
	2.708(9)
	
	Dy02-
	N00O2
	2.641(10)

	System code: 11/2-X, 3/2-Y, 1/2-Z; 21/2-X, +Y, 1-Z.




Table S11. BVS analysis for AlOC-195-Er.
	BVS Value
	Bond distance
	BVS Value
	Bond distance

	Al03
3.0716
	Al03-
	O005
	1.873(6)
	Al04
3.0716
	Al04-
	O006
	1.877(7)

	
	Al03-
	O0072
	1.856(7)
	
	Al04-
	O008
	1.852(7)

	
	Al03-
	O00B
	1.859(7)
	
	Al04-
	O009
	1.977(7)

	
	Al03-
	O00C
	1.971(8)
	
	Al04-
	O00A2
	1.867(7)

	
	Al03-
	O00D
	1.852(7)
	
	Al04-
	O00G
	1.851(7)

	
	Al03-
	O00I
	1.954(8)
	
	Al04-
	O00K
	1.940(7)

	Er01
3.0293
	Er01-
	O005
	2.361(6)
	Er02
3.0250
	Er02-
	O007
	2.309(6)

	
	Er01-
	O006
	2.312(6)
	
	Er02-
	O008
	2.252(7)

	
	Er01-
	O00D
	2.238(6)
	
	Er02-
	O00A2
	2.329(6)

	
	Er01-
	O00E1
	2.277(6)
	
	Er02-
	O00B2
	2.277(7)

	
	Er01-
	O00G
	2.299(6)
	
	Er02-
	O00F2
	2.327(6)

	
	Er01-
	O00H
	2.333(7)
	
	Er02-
	O00J
	2.334(6)

	
	Er01-
	N00L
	2.632(8)
	
	Er02-
	N00N
	2.681(9)

	
	Er01-
	N00M
	2.682(9)
	
	Er02-
	N00O2
	2.619(9)

	System code: 13/2-X, 3/2-Y, 3/2-Z; 23/2-X, +Y, 1-Z.





Table S12. BVS analysis for AlOC-195-Tm.
	BVS Value
	Bond distance
	BVS Value
	Bond distance

	Al03
3.0964
	Al03-
	O006
	1.864(8)
	Al04
3.1093
	Al04-
	O008
	1.985(9)

	
	Al03-
	O007
	1.853(8)
	
	Al04-
	O0091
	1.879(8)

	
	Al03-
	O00A
	1.988(9)
	
	Al04-
	O00G
	1.880(8)

	
	Al03-
	O00D
	1.942(9)
	
	Al04-
	O00J1
	1.843(10)

	
	Al03-
	O00E
	1.854(8)
	
	Al04-
	O00K
	1.824(8)

	
	Al03-
	O00F
	1.849(8)
	
	Al04-
	O00L
	1.932(10)

	Tm01
3.0549
	Tm01-
	O005
	2.310(7)
	Tm02
2.9586
	Tm02-
	O006
	2.332(7)

	
	Tm01-
	O007
	2.279(7)
	
	Tm02-
	O009
	2.319(7)

	
	Tm01-
	O00C
	2.318(7)
	
	Tm02-
	O00B2
	2.265(8)

	
	Tm01-
	O00E
	2.255(8)
	
	Tm02-
	O00F
	2.225(8)

	
	Tm01-
	O00G
	2.313(8)
	
	Tm02-
	O00H
	2.345(8)

	
	Tm01-
	O00K
	2.267(7)
	
	Tm02-
	O00J
	2.318(8)

	
	Tm01-
	N00M
	2.589(9)
	
	Tm02-
	N00I
	2.618(8)

	
	Tm01-
	N00N
	2.657(10)
	
	Tm02-
	N00O
	2.681(11)

	System code: 11/2-X, +Y, 1-Z; 2-1/2+X, 1-Y, +Z.



Table S13. BVS analysis for AlOC-195-Yb.
	BVS Value
	Bond distance
	BVS Value
	Bond distance

	Al03
3.1134
	Al03-
	O006
	1.857(8)
	Al04
3.0707
	Al04-
	O0051
	1.875(8)

	
	Al03-
	O007
	1.842(9)
	
	Al04-
	O008
	1.886(8)

	
	Al03-
	O00D
	1.983(9)
	
	Al04-
	O00A
	1.984(10)

	
	Al03-
	O00E1
	1.857(9)
	
	Al04-
	O00C
	1.841(9)

	
	Al03-
	O00F
	1.860(9)
	
	Al04-
	O00L
	1.847(11)

	
	Al03-
	O00H
	1.938(10)
	
	Al04-
	O00M
	1.935(11)

	Yb01
3.0796
	Yb01-
	O007
	2.272(7)
	Yb02
2.9661
	Yb02-
	O0051
	2.310(8)

	
	Yb01-
	O008
	2.316(8)
	
	Yb02-
	O0061
	2.328(8)

	
	Yb01-
	O009
	2.306(8)
	
	Yb02-
	O00E
	2.212(8)

	
	Yb01-
	O00B
	2.305(8)
	
	Yb02-
	O00G2
	2.259(8)

	
	Yb01-
	O00C
	2.225(8)
	
	Yb02-
	O00I1
	2.333(9)

	
	Yb01-
	O00F
	2.238(8)
	
	Yb02-
	O00L
	2.280(9)

	
	Yb01-
	N00K
	2.585(10)
	
	Yb02-
	N00J1
	2.614(9)

	
	Yb01-
	N00O
	2.639(11)
	
	Yb02-
	N00N
	2.680(11)

	System code: 11/2-X, +Y, 1-Z; 21-X, 1-Y, 1-Z.




[bookmark: _Toc168316748]14. Crystallography data
Table S14. Experimental single-crystal X-ray data for AlOC-130, AlOC-13114 and AlOC-195-Eu.
	
	AlOC-130
	AlOC-131
	AlOC-195-Eu

	Empirical formula
	Al4Eu4C96N8O32H128
	Al4Eu4C88N16O35H126
	Al4Eu4C48N8O32H96

	Formula weight
	2621.85
	2683.81
	2013.08

	Temperature / k
	100.01(10)
	100.01(10)
	99.99(13)

	Crystal system 
	tetragonal
	monoclinic
	monoclinic

	Space group
	P-421c
	P21/n
	I2/a

	a [Å]
	23.3687(10)
	18.9563(2)
	27.7753 (5)

	b [Å]
	23.3687(10)
	21.8313(2)
	10.2408 (2)

	c [Å]
	9.8818(10)
	27.7034(4)
	29.8910 (6)

	α [◦]
	90
	90
	90

	β [◦]
	90
	93.1440(10)
	117.95(3)

	γ [◦]
	90
	90
	90

	V [Å 3]
	5396.41(7)
	11447.5(2)
	7510.5(3)

	Z
	2
	2
	4

	ρcalcd [g cm-3]
	1.599
	1.553
	1.780

	μ [mm-1]
	12.916
	12.213
	17.957

	F (000)
	2592.0
	5373.0
	4000.0

	
Index ranges
	-30≤ h ≤ 30
	-24 ≤ h ≤ 24
	-27 ≤ h ≤ 36

	
	-30 ≤ k ≤ 29
	-28 ≤ k ≤ 28
	-12 ≤ k ≤ 13

	
	-12 ≤ l ≤ 12
	-34 ≤ l ≤ 36
	-38 ≤ l ≤ 36

	Reflections collected
	44962
	93223
	29888

	Independent refs [Rint]
	5993 [0.0674]
	25769[0.0458]
	8237 [0.0517]

	date/restraints/parameters
	5993/49/337
	25769/61/1447
	8237/80/463

	Goodness-of-fit on F2
	1.051
	1.110
	1.039

	R1, wR2 [I>2σ(I)]
	0.0386, 0.0985
	0.0592, 0.1145
	0.0473, 0.1077

	R1, wR2 [all data]
	0.0422, 0.1009
	0.0719, 0.1184
	0.0584, 0.1130




[bookmark: _Toc168316749]15. Comparison of optical performance data of clusters
Table S15. Quantum yields and lifetimes for reported Al-Ln(III) clusters
	Al-Ln(Ⅲ) clusters
	QY (%)
	Lifetime (ms)
	Reference

	Al4Eu4(FAchelating)6(FAbridging)2(MDEA)8
	30.41
	0.926
	This work

	Al4Tb4(FAchelating)6(FAbridging)2(MDEA)8
	41.44
	2.050
	This work

	[Al3(Mq)4(HMq)(μ3-OH)2(μ-OH)3{Eu(hfac)3}2]
	5.2
	0.0000125
	14

	{[TbAl4(L)4(Cat)2(DMF)2(H2O)3]·Hdma}n
	2.31
	0.3755
	7



Table S16. Quantum yields and lifetimes for reported Eu(III) clusters
	Eu(Ⅲ) clusters
	QY (%)
	Lifetime (ms)
	Reference

	Al4Eu4(FAchelating)6(FAbridging)2(MDEA)8
	30.41
	0.926
	This work

	Eu4(heda)6(Hheda)2Cl2]Cl4
	7.27
	0.23
	15

	[Eu6O(OH)8(NO3)6(H2O)12]·2NO3·2H2O
	7.6(7)
	0.19(2)-0.22(2)
	16

	[Eu9(L1)3(HL1)2(μ3-OH)4(OAc)10]
	7.2
	0.0056
	17

	[{Eu15(μ3-OH)20(PepCO2)10(DBM)10Cl}Cl4]
	16(1)
	N/A
	18



Table S17. Quantum yields and lifetimes for reported Tb(III) clusters
	Tb(Ⅲ) clusters
	QY (%)
	Lifetime (ms)
	Reference

	Al4Tb4(FAchelating)6(FAbridging)2(MDEA)8
	41.44
	2.050
	This work

	Tb5(H2O)(OH)4(NO3)3(BZA)4L·CH3OH
	11.13
	N/A
	19

	[Tb6O(OH)8(NO3)6(H2O)12]·2NO3·2H2O
	29(3)
	0.74(7)
	16

	[Tb6(heda)10(µ-OH)2]Cl6·2H2O
	30.09
	1.17
	15

	[Tb6(μ3-F)8(piv)10(Hpiv)4DMF]·xDMF·yH2O
	99.6
	2.03
	20

	[Tb9(L1)3(HL1)2(μ3-OH)4(OAc)10]
	21.3
	0.108
	17

	[Tb9(methyl 4-methylsalicylate)16(μ-OH)10]+NO3-
	57
	0.815
	21

	[Tb9(methyl 5-methylsalicylate)16(μ-OH)10]+NO3−
	16
	0.190
	

	[Tb9(methylsalicylate)16(μ-OH)10]+NO3−
	17
	0.264
	

	[{Tb15(μ3-OH)20(PepCO2)10(DBM)10Cl}Cl4]
	<3
	N/A
	18
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16. Lanthanide-oxygen bond length
Table S18. Sm-O bond length for AlOC-195-Sm.
	Bond distance
	Bond distance

	Sm01-
	O007
	2.387(6)
	Sm02-
	O0051
	2.409(5)

	Sm01-
	O009
	2.438(6)
	Sm02-
	O0061
	2.404(6)

	Sm01-
	O00B
	2.356(6)
	Sm02-
	O00F
	2.322(5)

	Sm01-
	O00D
	2.418(5)
	Sm02-
	O00G
	2.443(6)

	Sm01-
	O00E
	2.345(5)
	Sm02-
	O00I2
	2.352(6)

	Sm01-
	O00H
	2.350(5)
	Sm02-
	O00K
	2.375(6)

	Sm01-
	N00L
	2.658(7)
	Sm02-
	N00J1
	2.676(7)

	Sm01-
	N00N
	2.720(8)
	Sm02-
	N00O
	2.680(7)


Table S19. Eu-O bond length for AlOC-195-Eu.
	Bond distance
	Bond distance

	Eu01-
	O006
	2.423(7)
	Eu02-
	O0052
	2.393(7)

	Eu01-
	O009
	2.353(7)
	Eu02-
	O0072
	2.398(7)

	Eu01-
	O00A
	2.391(8)
	Eu02-
	O00G
	2.329(8)

	Eu01-
	O00B
	2.395(8)
	Eu02-
	O00H2
	2.432(8)

	Eu01-
	O00C
	2.351(8)
	Eu02-
	O00I2
	2.365(8)

	Eu01-
	O00E
	2.320(7)
	Eu02-
	O00K2
	2.325(7)

	Eu01-
	N00L
	2.642(9)
	Eu02-
	N00F2
	2.668(8)

	Eu01-
	N00N
	2.642(9)
	Eu02-
	N00M2
	2.685(1)


Table S20. Gd-O bond length for AlOC-195-Gd.
	Bond distance
	Bond distance

	Gd01-
	O005
	2.381(6)
	Gd02-
	O007
	2.393(6)

	Gd01-
	O006
	2.374(6)
	Gd02-
	O008
	2.388(6)

	Gd01-
	O0092
	2.328(7)
	Gd02-
	O00B
	2.374(7)

	Gd01-
	O00E
	2.408(6)
	Gd02-
	O00D
	2.335(6)

	Gd01-
	O00J
	2.285(7)
	Gd02-
	O00F
	2.312(6)

	Gd01-
	O00L
	2.331(7)
	Gd02-
	O00G
	2.320(6)

	Gd01-
	N00H
	2.646(7)
	Gd02-
	N00K
	2.640(8)

	Gd01-
	N00O
	2.685(9)
	Gd02-
	N00M
	2.690(8)


Table S21. Tb-O bond length for AlOC-195-Tb.
	Bond distance
	Bond distance

	Tb01-
	O005
	2.341(6)
	Tb02-
	O006
	2.343(5)

	Tb01-
	O0091
	2.317(5)
	Tb02-
	O0072
	2.322(6)

	Tb01-
	O00A
	2.334(6)
	Tb02-
	O0082
	2.358(6)

	Tb01-
	O00B
	2.400(6)
	Tb02-
	O00D
	2.279(6)

	Tb01-
	O00C
	2.266(6)
	Tb02-
	O00E2
	2.371(6)

	Tb01-
	O00F
	2.371(6)
	Tb02-
	O00I
	2.385(6)

	Tb01-
	N00L
	2.646(7)
	Tb02-
	N00M
	2.688(8)

	Tb01-
	N00N
	2.707(8)
	Tb02-
	N00O2
	2.652(8)


Table S22. Dy-O bond length for AlOC-195-Dy.
	Bond distance
	Bond distance

	Dy01-
	O05
	2.389(6)
	Dy02-
	O0072
	2.299(6)

	Dy01-
	O006
	2.344(6)
	Dy02-
	O008
	2.315(6)

	Dy01-
	O009
	2.322(6)
	Dy02-
	O00B2
	2.342(6)

	Dy01-
	O00A
	2.266(6)
	Dy02-
	O00D2
	2.363(7)

	Dy01-
	O00C
	2.373(7)
	Dy02-
	O00F
	2.267(7)

	Dy01-
	O00E1
	2.303(6)
	Dy02-
	O00K
	2.366(7)

	Dy01-
	N00J
	2.642(8)
	Dy02-
	N00N
	2.696(9)

	Dy01-
	N00L
	2.708(9)
	Dy02-
	N00O2
	2.641(10)


Table S23. Er-O bond length for AlOC-195-Er.
	Bond distance
	Bond distance

	Er01-
	O005
	2.361(6)
	Er02-
	O007
	2.309(6)

	Er01-
	O006
	2.312(6)
	Er02-
	O008
	2.252(7)

	Er01-
	O00D
	2.238(6)
	Er02-
	O00A2
	2.329(6)

	Er01-
	O00E1
	2.277(6)
	Er02-
	O00B2
	2.277(7)

	Er01-
	O00G
	2.299(6)
	Er02-
	O00F2
	2.327(6)

	Er01-
	O00H
	2.333(7)
	Er02-
	O00J
	2.334(6)

	Er01-
	N00L
	2.632(8)
	Er02-
	N00N
	2.681(9)

	Er01-
	N00M
	2.682(9)
	Er02-
	N00O2
	2.619(9)


Table S24. Tm-O bond length for AlOC-195-Tm.
	Bond distance
	Bond distance

	Tm01-
	O005
	2.310(7)
	Tm02-
	O006
	2.332(7)

	Tm01-
	O007
	2.279(7)
	Tm02-
	O009
	2.319(7)

	Tm01-
	O00C
	2.318(7)
	Tm02-
	O00B2
	2.265(8)

	Tm01-
	O00E
	2.255(8)
	Tm02-
	O00F
	2.225(8)

	Tm01-
	O00G
	2.313(8)
	Tm02-
	O00H
	2.345(8)

	Tm01-
	O00K
	2.267(7)
	Tm02-
	O00J
	2.318(8)

	Tm01-
	N00M
	2.589(9)
	Tm02-
	N00I
	2.618(8)

	Tm01-
	N00N
	2.657(10)
	Tm02-
	N00O
	2.681(11)


Table S25. Yb-O bond length for AlOC-195-Yb.
	Bond distance
	Bond distance

	Yb01-
	O007
	2.272(7)
	Yb02-
	O0051
	2.310(8)

	Yb01-
	O008
	2.316(8)
	Yb02-
	O0061
	2.328(8)

	Yb01-
	O009
	2.306(8)
	Yb02-
	O00E
	2.212(8)

	Yb01-
	O00B
	2.305(8)
	Yb02-
	O00G2
	2.259(8)

	Yb01-
	O00C
	2.225(8)
	Yb02-
	O00I1
	2.333(9)

	Yb01-
	O00F
	2.238(8)
	Yb02-
	O00L
	2.280(9)

	Yb01-
	N00K
	2.585(10)
	Yb02-
	N00J1
	2.614(9)

	Yb01-
	N00O
	2.639(11)
	Yb02-
	N00N
	2.680(11)
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