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[bookmark: _Toc150636697]S1. X-ray diffraction studies.
[bookmark: _Toc150636698]S1.1. X-ray crystallographic data and refinement details.
X-ray diffraction data for [(η5-1,3-Ph2C5H3)Lu(η2-C14H10)(THF)2]•(THF) (1a), [(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2]•0.17hexane•1.53THF (2a), [(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2] •3C6D6 (2b), [(1,2,4-Ph3C5H2)Y(C14H10)(THF)2]•0.23hexane•1.37THF, (3a) were collected at 100K on a four-circle Rigaku Synergy S diffractometer equipped with a HyPix6000HE area-detector (kappa geometry, shutterless ω-scan technique), using monochromatized MoKα-radiation. The intensity data of collected reflections were integrated and analytically corrected for absorption and decay by the CrysAlisPro program [1]. X-ray diffraction data for [(1,2,4-Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2]•0.5THF (4a) were collected at 100K on a Bruker Apex II diffractometer (CCD area detector, ω-scan technique, graphite monochromatized MoKα-radiation). The intensity data were integrated with the SAINT program [2]. Absorption correction based on measurements of equivalent reflections was carried out by multi-scan methods, using SADABS [3]. All structures were solved by direct methods using SHELXT [4] and refined by the full-matrix least-squares minimization method on F2 using SHELXL-2018 [5] in the SHELXTL program suit [6] for 4a or in the OLEX2 program [7] for the other crystals. All non-hydrogen atoms were refined with individual anisotropic displacement parameters. The SADI and EADP instructions of SHELXL [5] were applied to treat disordered parts of molecules. Hydrogen atoms were placed in ideal calculated positions and refined as riding atoms (C-H distance = 0.950 Å for aromatic, 0.980 Å for methyl, 0.990 Å for methylene and 1.000 Å for cyclopentadienyl hydrogen atoms) with relative isotropic displacement parameters taken as Uiso(H)=1.5Ueq(C) for methyl groups and Uiso(H)=1.2Ueq(C) otherwise. A rotating group model was applied for methyl groups. 
To provide molecular graphics, the Mercury program [8] and the SHELXTL program suite [6] were used for the manuscript and for Supporting Information, respectively.
Crystal data, data collection and structure refinement details are summarized in Table 1 of the manuscript. The structures have been deposited at the Cambridge Crystallographic Data Center with the reference CCDC numbers 2306095-2306099; they also contain the supplementary crystallographic data. These data can be obtained free of charge from the CCDC via https://www.ccdc.cam.ac.uk/structures .



[bookmark: _Toc150636699]S1.2. The crystal structure of [(1,3-Ph2C5H3)Lu(C14H10)(THF)2]•THF.
[image: D:\Work\10 Articles-in-progress\31 ANTHRACENE\Figs\CpPh2LuAnt_Fig1.tif]
Figure S1. The asymmetric unit of [(η5-1,3-Ph2C5H3)Lu(η2-C14H10)(THF)2]•THF. It contains two crystallographically independent molecules of the complex [(1,3-Ph2C5H3)Lu(C14H10)(THF)2] and two disordered non-coordinating THF molecules (Z' = 2). Hydrogen atoms are omitted. The probability level for thermal ellipsoids is set to 50%.
[image: D:\Work\10 Articles-in-progress\-11 Anthracene Struct Chem\To-be-sent\Figures_SI\Fig-S2_CpPh2LuAnt_overlay.tif]
Figure S2. The overlay of both symmetrically non-equivalent molecules of complex [(η5-1,3-Ph2C5H3)Lu(η2-C14H10)(THF)2]. RMSD for all pairs of non-hydrogen atoms is 0.2309Å.


[image: D:\Work\10 Articles-in-progress\31 ANTHRACENE\Figs\CpPh2LuAnt_Fig2.tif]
Figure S3. One of the crystallographically inequivalent molecules of [(1,3-Ph2C5H3)Lu(C14H10)(THF)2]. Hydrogen atoms are omitted. The probability level for thermal ellipsoids is set to 50%.
[image: D:\Work\10 Articles-in-progress\31 ANTHRACENE\Figs\CpPh2LuAnt_Fig3.tif]
Figure S4. The second molecule of [(1,3-Ph2C5H3)Lu(C14H10)(THF)2]. Hydrogen atoms are omitted. The probability level for thermal ellipsoids is set to 50%. The disorder ratios are 0.530(14):0.470(14) for C46..C50/C46A..C50A and 0.612(8):0.388(8) for C75..C78/C75A..C78A.


[bookmark: _Ref148297640]Table S1. Selected bond lengths and short Lu…C contacts for [(1,3‑Ph2C5H3)Lu(C14H10)(THF)2] (Å).
	Lu1-C1
	2.665(4)
	C6-C7
	1.397(5)
	C23-C24
	1.473(5)

	Lu1-C2
	2.657(4)
	C6-C11
	1.404(6)
	C24-C25
	1.401(5)

	Lu1-C3
	2.612(4)
	C7-C8
	1.384(6)
	C24-C29
	1.422(6)

	Lu1-C4
	2.568(4)
	C8-C9
	1.383(6)
	C25-C26
	1.403(6)

	Lu1-C5
	2.587(4)
	C9-C10
	1.382(6)
	C26-C27
	1.387(6)

	Lu1..C22
	2.777(4)
	C10-C11
	1.377(6)
	C27-C28
	1.391(6)

	Lu1-C23
	2.466(4)
	C12-C13
	1.403(5)
	C28-C29
	1.399(5)

	Lu1..C24
	2.950(3)
	C12-C17
	1.393(6)
	C29-C30
	1.474(5)

	Lu1..C29
	2.946(4)
	C13-C14
	1.382(6)
	C30-C31
	1.474(6)

	Lu1-C30
	2.432(4)
	C14-C15
	1.382(7)
	O1-C32
	1.479(5)

	Lu1..C31
	2.741(4)
	C15-C16
	1.390(6)
	O1-C35
	1.467(5)

	Lu1-O1
	2.290(3)
	C16-C17
	1.382(6)
	C32-C33
	1.515(6)

	Lu1-O2
	2.342(3)
	C18-C19
	1.388(7)
	C33-C34
	1.516(7)

	C1-C2
	1.417(5)
	C18-C31
	1.401(6)
	C34-C35
	1.507(6)

	C1-C5
	1.423(5)
	C19-C20
	1.372(8)
	O2-C36
	1.471(4)

	C1-C6
	1.475(6)
	C20-C21
	1.401(7)
	O2-C39
	1.457(5)

	C2-C3
	1.415(5)
	C21-C22
	1.400(6)
	C36-C37
	1.506(6)

	C3-C4
	1.425(5)
	C22-C23
	1.476(6)
	C37-C38
	1.526(6)

	C3-C12
	1.475(6)
	C22-C31
	1.421(6)
	C38-C39
	1.506(5)

	C4-C5
	1.400(6)
	
	
	
	

	Lu2-C40
	2.627(4)
	C48A-C49A
	1.396(3)
	O4-C78
	1.464(6)

	Lu2-C41
	2.640(4)
	C49A-C50A
	1.396(3)
	O4-C75A
	1.475(5)

	Lu2-C42
	2.649(4)
	C51-C52
	1.400(5)
	O4-C78A
	1.463(6)

	Lu2-C43
	2.587(4)
	C51-C56
	1.398(6)
	C75-C76
	1.512(8)

	Lu2-C44
	2.585(4)
	C52-C53
	1.377(6)
	C76-C77
	1.521(8)

	Lu2..C61
	2.750(4)
	C53-C54
	1.388(6)
	C77-C78
	1.508(7)

	Lu2-C62
	2.456(4)
	C54-C55
	1.387(6)
	C75A-C76A
	1.512(8)

	Lu2..C63
	2.987(4)
	C55-C56
	1.378(6)
	C76A-C77A
	1.521(8)

	Lu2..C68
	2.998(4)
	C57-C58
	1.393(6)
	C77A-C78A
	1.508(7)

	Lu2-C69
	2.441(4)
	C57-C70
	1.406(5)
	O5-C79
	1.434(8)

	Lu2..C70
	2.712(4)
	C58-C59
	1.382(7)
	O5-C82
	1.435(8)

	Lu2-O3
	2.315(3)
	C59-C60
	1.386(6)
	C79-C80
	1.504(8)

	Lu2-O4
	2.350(3)
	C60-C61
	1.400(6)
	C80-C81
	1.523(10)

	C40-C41
	1.417(6)
	C61-C62
	1.480(5)
	C81-C82
	1.504(9)

	C40-C44
	1.430(6)
	C61-C70
	1.418(6)
	O5A-C79A
	1.435(8)

	C40-C45
	1.469(6)
	C62-C63
	1.483(5)
	O5A-C82A
	1.435(8)

	C41-C42
	1.423(6)
	C63-C64
	1.401(5)
	C79A-C80A
	1.504(8)

	C42-C43
	1.426(5)
	C63-C68
	1.414(6)
	C80A-C81A
	1.523(10)

	C42-C51
	1.466(6)
	C64-C65
	1.395(6)
	C81A-C82A
	1.504(9)

	C43-C44
	1.395(6)
	C65-C66
	1.375(7)
	O6-C83
	1.391(7)

	C45-C46
	1.397(3)
	C66-C67
	1.402(6)
	O6-C86
	1.391(7)

	C45-C50
	1.397(3)
	C67-C68
	1.395(6)
	C83-C84
	1.466(8)




Table S1 (cont.). Selected bond lengths for [(1,3‑Ph2C5H3)Lu(C14H10)(THF)2] (Å).
	C45-C46A
	1.398(3)
	C68-C69
	1.474(5)
	C84-C85
	1.527(12)

	C45-C50A
	1.398(3)
	C69-C70
	1.472(5)
	C85-C86
	1.467(8)

	C46-C47
	1.396(3)
	O3-C71
	1.466(5)
	O6A-C83A
	1.391(7)

	C47-C48
	1.396(3)
	O3-C74
	1.473(5)
	O6A-C86A
	1.392(7)

	C48-C49
	1.395(3)
	C71-C72
	1.508(6)
	C83A-C84A
	1.466(8)

	C49-C50
	1.396(3)
	C72-C73
	1.516(7)
	C84A-C85A
	1.527(12)

	C46A-C47A
	1.397(3)
	C73-C74
	1.512(6)
	C85A-C86A
	1.465(8)

	C47A-C48A
	1.396(3)
	O4-C75
	1.478(5)
	
	





[bookmark: _Toc150636700]S1.3. The crystal structure of [(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2]•3C6D6.

[image: D:\Work\10 Articles-in-progress\-11 Anthracene Struct Chem\antracenide paper\Cp3LuAnt C6D6 CIF-20230620T105731Z-001\Cp3LuAnt C6D6 CIF\Fig1.tif]
Figure S5. The asymmetric unit of [(η5-1,2,4-Ph3C5H2)Lu(η2-C14H10)(THF)2]•3C6D6. The probability level for thermal ellipsoids of non-hydrogen atoms is set to 50%. Deuterium atoms are shown with blue spheres of an arbitrary chosen radius to distinguish them from hydrogen atoms. One of the three C6D6 molecules (atoms C54..C59, not labeled) is disordered over three positions with the disorder ratio of 0.341(3):0.326(3):0.334(2).

[bookmark: _Ref148297901]

Table S2. Selected bond lengths and short Lu…C contacts for [(1,2,4‑Ph3C5H2)Lu(C14H10)(THF)2] (Å).
	Lu1-O1
	2.3109(7)
	C6-C7
	1.3903(17)
	C22-C27
	1.3998(15)

	Lu1-O2
	2.3523(7)
	C7-C8
	1.3938(15)
	C23-C24
	1.3903(15)

	Lu1..C4A
	2.9643(10)
	C8-C8A
	1.4068(14)
	C24-C25
	1.3891(16)

	Lu1..C8A
	2.7127(10)
	C8A-C9
	1.4796(14)
	C25-C26
	1.3894(18)

	Lu1..C9A
	2.9703(10)
	C8A-C10A
	1.4284(14)
	C26-C27
	1.3918(18)

	Lu1-C9
	2.4280(10)
	C9-C9A
	1.4712(15)
	C28-C29
	1.4022(15)

	Lu1-C10
	2.4357(10)
	C10-C10A
	1.4708(14)
	C28-C33
	1.4044(15)

	Lu1..C10A
	2.7288(10)
	C11-C12
	1.4398(14)
	C29-C30
	1.3935(17)

	Lu1-C11
	2.7017(10)
	C11-C15
	1.4175(15)
	C30-C31
	1.3898(19)

	Lu1-C12
	2.7080(10)
	C11-C16
	1.4817(15)
	C31-C32
	1.3903(18)

	Lu1-C13
	2.6045(10)
	C12-C13
	1.4153(15)
	C32-C33
	1.3862(16)

	Lu1-C14
	2.5663(10)
	C12-C22
	1.4791(15)
	O1-C34
	1.4625(14)

	Lu1-C15
	2.6039(10)
	C13-C14
	1.4252(14)
	O1-C37
	1.4764(13)

	C1-C2
	1.3964(16)
	C14-C15
	1.4198(14)
	C34-C35
	1.5125(15)

	C1-C9A
	1.4001(14)
	C14-C28
	1.4711(15)
	C35-C36
	1.5275(17)

	C2-C3
	1.3882(18)
	C16-C17
	1.3984(15)
	C36-C37
	1.5201(15)

	C3-C4
	1.4008(16)
	C16-C21
	1.4007(15)
	O2-C38
	1.4606(12)

	C4-C4A
	1.3994(15)
	C17-C18
	1.3903(16)
	O2-C41
	1.4707(13)

	C4A-C9A
	1.4277(15)
	C18-C19
	1.3923(19)
	C38-C39
	1.5108(16)

	C4A-C10
	1.4769(14)
	C19-C20
	1.389(2)
	C39-C40
	1.5351(18)

	C5-C6
	1.3956(16)
	C20-C21
	1.3945(17)
	C40-C41
	1.5229(17)

	C5-C10A
	1.4091(14)
	C22-C23
	1.4014(15)
	
	





[bookmark: _Toc150636701]S1.4. The crystal structure of [(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2]•0.17(hexane)•1.53(THF).
[image: D:\Work\10 Articles-in-progress\-11 Anthracene Struct Chem\antracenide paper\Cp3LuAnt THF.hex CIF-20230620T105737Z-001\Cp3LuAnt THF-hex CIF\Fig1.tif]
Figure S6. The asymmetric unit of [(η5-1,2,4-Ph3C5H2)Lu(η2-C14H10)(THF)2]•0.17(hexane)•1.53(THF). The probability level for thermal ellipsoids of non-hydrogen atoms is set to 50%. Lattice hexane and THF molecules having partial occupancies are located at approximately the same place.
[image: D:\Work\10 Articles-in-progress\-11 Anthracene Struct Chem\antracenide paper\Cp3LuAnt THF.hex CIF-20230620T105737Z-001\Cp3LuAnt THF-hex CIF\Fig2.tif]
Figure S7. The [(η5-1,2,4-Ph3C5H2)Lu(η2-C14H10)(THF)2] complex. The probability level for thermal ellipsoids of non-hydrogen atoms is set to 50%. One THF molecule is disordered over two positions with the disorder ratio of 0.621(10):0.379(10) (atoms C38..C41 and C38A..C41A, respectively).
[bookmark: _Ref148464031]Table S3. Selected bond lengths and short Lu...C contacts for [(1,2,4‑Ph3C5H2)Lu(C14H10)(THF)2] (Å).
	Lu1..C4A
	2.9511(11)
	C8-C8A
	1.4053(17)
	C25-C26
	1.392(2)

	Lu1..C8A
	2.7886(11)
	C8A-C9
	1.4789(17)
	C26-C27
	1.3887(18)

	Lu1-C9
	2.4344(12)
	C8A-C10A
	1.4327(16)
	C28-C29
	1.4022(17)

	Lu1..C9A
	2.9568(11)
	C9-C9A
	1.4778(17)
	C28-C33
	1.3996(18)

	Lu1-C10
	2.4370(11)
	C10-C10A
	1.4712(16)
	C29-C30
	1.3904(19)

	Lu1..C10A
	2.8008(11)
	C11-C12
	1.4367(15)
	C30-C31
	1.391(2)

	Lu1-C11
	2.6738(11)
	C11-C15
	1.4232(17)
	C31-C32
	1.385(2)

	Lu1-C12
	2.7112(11)
	C11-C16
	1.4786(16)
	C32-C33
	1.3927(19)

	Lu1-C13
	2.6405(11)
	C12-C13
	1.4138(16)
	O1-C34
	1.4577(16)

	Lu1-C14
	2.5846(11)
	C12-C22
	1.4790(16)
	O1-C37
	1.4782(15)

	Lu1-C15
	2.5907(11)
	C13-C14
	1.4243(16)
	C34-C35
	1.5130(18)

	Lu1-O1
	2.3047(8)
	C14-C15
	1.4225(16)
	C35-C36
	1.529(2)

	Lu1-O2
	2.3532(9)
	C14-C28
	1.4730(16)
	C36-C37
	1.5217(19)

	C1-C2
	1.3915(19)
	C16-C17
	1.4009(17)
	O2-C38
	1.4727(19)

	C1-C9A
	1.4007(16)
	C16-C21
	1.3979(17)
	O2-C41
	1.4715(18)

	C2-C3
	1.388(2)
	C17-C18
	1.3897(17)
	O2-C38A
	1.472(2)

	C3-C4
	1.3970(18)
	C18-C19
	1.392(2)
	O2-C41A
	1.469(2)

	C4-C4A
	1.3979(16)
	C19-C20
	1.388(2)
	C38-C39
	1.516(3)

	C4A-C9A
	1.4264(17)
	C20-C21
	1.3941(18)
	C39-C40
	1.524(4)

	C4A-C10
	1.4787(16)
	C22-C23
	1.4003(16)
	C40-C41
	1.517(3)

	C5-C6
	1.3997(18)
	C22-C27
	1.4023(16)
	C38A-C39A
	1.516(3)

	C5-C10A
	1.4021(16)
	C23-C24
	1.3909(17)
	C39A-C40A
	1.524(4)

	C6-C7
	1.390(2)
	C24-C25
	1.3864(19)
	C40A-C41A
	1.517(3)

	C7-C8
	1.3940(19)
	
	
	
	




[bookmark: _Toc150636702]S1.5. The crystal structure of [(1,2,4-Ph3C5H2)Y(C14H10)(THF)2]•0.23(hexane)•1.37(THF).
[image: D:\Work\10 Articles-in-progress\-11 Anthracene Struct Chem\antracenide paper\Ph3CpYAnt(THF)2 CIF-20230620T105714Z-001\Ph3CpYAnt(THF)2 CIF\Fig1.tif]
Figure S8. The asymmetric unit of [(η5-1,2,4-Ph3C5H2)Y(η2-C14H10)(THF)2]•0.23(hexane)•1.37(THF). The probability level for thermal ellipsoids of non-hydrogen atoms is set to 50%. Lattice hexane and THF molecules having partial occupancies are located at approximately the same place.
[image: D:\Work\10 Articles-in-progress\-11 Anthracene Struct Chem\antracenide paper\Ph3CpYAnt(THF)2 CIF-20230620T105714Z-001\Ph3CpYAnt(THF)2 CIF\Fig2.tif]
Figure S9. The [(η5-1,2,4-Ph3C5H2)Y(η2-C14H10)(THF)2] complex. The probability level for thermal ellipsoids of non-hydrogen atoms is set to 50%. One THF molecule is disordered over two positions with the disorder ratio of 0.783(8):0.217(8) (atoms C39..C41 and C39A..C41A, respectively).

[bookmark: _Ref148702385]Table S4. Selected bond lengths and short Y…C contacts for [(1,2,4‑Ph3C5H2)Y(C14H10)(THF)2] (Å).
	Y1..C4A
	2.7874(12)
	C7-C8
	1.397(2)
	C24-C25
	1.389(2)

	Y1..C8A
	2.9607(12)
	C8-C8A
	1.3992(18)
	C25-C26
	1.387(2)

	Y1-C9
	2.4813(12)
	C8A-C9
	1.4753(18)
	C26-C27
	1.3891(18)

	Y1..C9A
	2.7994(12)
	C8A-C10A
	1.4261(18)
	C28-C29
	1.3966(19)

	Y1-C10
	2.4851(12)
	C9-C9A
	1.4640(18)
	C28-C33
	1.4001(18)

	Y1..C10A
	2.9710(12)
	C10-C10A
	1.4723(18)
	C29-C30
	1.391(2)

	Y1-C11
	2.7172(12)
	C11-C12
	1.4357(17)
	C30-C31
	1.381(2)

	Y1-C12
	2.7578(12)
	C11-C15
	1.4182(17)
	C31-C32
	1.387(2)

	Y1-C13
	2.6903(12)
	C11-C16
	1.4801(17)
	C32-C33
	1.390(2)

	Y1-C14
	2.6365(12)
	C12-C13
	1.4144(17)
	O1-C34
	1.4602(16)

	Y1-C15
	2.6379(12)
	C12-C22
	1.4802(17)
	O1-C37
	1.4757(17)

	Y1-O1
	2.3529(9)
	C13-C14
	1.4224(17)
	C34-C35
	1.512(2)

	Y1-O2
	2.3964(9)
	C14-C15
	1.4228(17)
	C35-C36
	1.528(2)

	C1-C2
	1.392(2)
	C14-C28
	1.4746(17)
	C36-C37
	1.515(2)

	C1-C9A
	1.4011(18)
	C16-C17
	1.3966(18)
	O2-C38
	1.4706(15)

	C2-C3
	1.391(2)
	C16-C21
	1.4022(18)
	O2-C41
	1.4643(18)

	C3-C4
	1.389(2)
	C17-C18
	1.3946(19)
	O2-C41A
	1.463(3)

	C4-C4A
	1.4063(19)
	C18-C19
	1.386(2)
	C38-C39
	1.511(2)

	C4A-C9A
	1.4374(18)
	C19-C20
	1.387(2)
	C38-C39A
	1.508(3)

	C4A-C10
	1.4710(18)
	C20-C21
	1.3883(18)
	C39-C40
	1.530(3)

	C5-C6
	1.389(2)
	C22-C23
	1.3995(18)
	C40-C41
	1.556(3)

	C5-C10A
	1.3992(18)
	C22-C27
	1.3995(18)
	C39A-C40A
	1.529(4)

	C6-C7
	1.388(2)
	C23-C24
	1.3888(19)
	C40A-C41A
	1.557(4)





[bookmark: _Toc150636703][bookmark: _Hlk149727203]S1.6. The crystal structure of [(1,2,4-Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2]•0.5(THF).
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Figure S10. The asymmetric unit of [(1,2,4-Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2]•0.5(THF). The probability level for thermal ellipsoids of non-hydrogen atoms is set to 50%. Lattice THF molecules having partial occupancies are located at approximately the same place.

[image: D:\Work\10 Articles-in-progress\-11 Anthracene Struct Chem\To-be-sent\Figures_SI\Fig-S10_RMSD_0-3891.tif]
Figure S11. The overlay of two symmetrically non-equivalent molecules of complex [(1,2,4‑Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2]. RMSD for all pairs of non-hydrogen atoms is 0.3891Å.



[image: D:\Work\10 Articles-in-progress\-11 Anthracene Struct Chem\To-be-sent\Figures_SI\Fig-S10.tif]
Figure S12. One of the crystallographically inequivalent molecules of [(1,2,4-Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2]. The probability level for thermal ellipsoids of non-hydrogen atoms is set to 50%. The disorder ratios are 0.50(2):0.50(2) for atoms C40..C45/C40A..C45A and 0.56(3):0.44(3) for C46..C49/C46A..C49A.
[image: D:\Work\10 Articles-in-progress\-11 Anthracene Struct Chem\To-be-sent\Figures_SI\Fig-S11.tif]
Figure S13. The second molecule of [(1,2,4-Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2]. The probability level for thermal ellipsoids of non-hydrogen atoms is set to 50%. The disorder ratios are 0.81(3):0.19(3) for atoms C87..C92/C87A..C92A and 0.808(17):0.192(17) for O3C, C46C..C49C / O3D, C46D..C49D.


Table S5. Bond lengths and short Y…C contacts for [(1,2,4‑Ph3C5H2)Y(2,6‑tBu2C14H8)(THF)2] (Å).
	Y1..C5
	2.866(4)
	C8-C9
	1.387(5)
	C28-C33
	1.392(5)

	Y1-C6
	2.471(4)
	C9-C10
	1.393(5)
	C29-C30
	1.387(5)

	Y1..C7
	2.889(4)
	C10-C11
	1.406(5)
	C30-C31
	1.375(6)

	Y1..C12
	2.894(4)
	C10-C19
	1.531(6)
	C31-C32
	1.381(5)

	Y1-C13
	2.470(4)
	C11-C12
	1.393(5)
	C32-C33
	1.391(5)

	Y1..C14
	2.854(4)
	C12-C13
	1.476(5)
	C34-C35
	1.403(5)

	Y1-C23
	2.756(4)
	C13-C14
	1.467(6)
	C34-C39
	1.394(5)

	Y1-C24
	2.817(4)
	C15-C16
	1.522(6)
	C35-C36
	1.385(5)

	Y1-C26
	2.627(4)
	C15-C17
	1.553(6)
	C36-C37
	1.377(6)

	Y1-C25
	2.710(4)
	C15-C18
	1.539(6)
	C37-C38
	1.378(6)

	Y1-C27
	2.626(4)
	C19-C20
	1.519(6)
	C38-C39
	1.392(6)

	Y1-O1
	2.406(2)
	C19-C21
	1.525(5)
	C40-C41
	1.396(4)

	Y1-O2
	2.357(3)
	C19-C22
	1.527(5)
	C40-C45
	1.395(4)

	C1-C2
	1.398(6)
	C23-C24
	1.432(5)
	C41-C42
	1.391(4)

	C1-C14
	1.403(5)
	C23-C27
	1.409(5)
	C42-C43
	1.378(4)

	C2-C3
	1.400(6)
	C23-C28
	1.488(5)
	C43-C44
	1.378(4)

	C3-C4
	1.399(6)
	C24-C25
	1.413(5)
	C44-C45
	1.392(4)

	C3-C15
	1.521(6)
	C24-C34
	1.481(5)
	C40A-C41A
	1.396(4)

	C4-C5
	1.394(6)
	C26-C25
	1.418(5)
	C40A-C45A
	1.395(4)

	C5-C6
	1.466(5)
	C26-C27
	1.424(5)
	C41A-C42A
	1.391(4)

	C5-C14
	1.435(5)
	C26-C40
	1.475(6)
	C42A-C43A
	1.378(4)

	C6-C7
	1.469(5)
	C26-C40A
	1.475(6)
	C43A-C44A
	1.378(4)

	C7-C8
	1.398(5)
	C28-C29
	1.384(5)
	C44A-C45A
	1.392(4)

	C7-C12
	1.420(5)
	
	
	
	

	Y2..C58
	2.820(4)
	C60-C65
	1.424(5)
	C81-C86
	1.401(5)

	Y2-C59
	2.469(4)
	C61-C62
	1.390(5)
	C82-C83
	1.382(5)

	Y2..C60
	2.866(4)
	C62-C63
	1.409(5)
	C83-C84
	1.382(5)

	Y2..C65
	2.888(4)
	C63-C64
	1.388(5)
	C84-C85
	1.370(6)

	Y2-C66
	2.461(4)
	C63-C72
	1.531(6)
	C85-C86
	1.394(6)

	Y2..C67
	2.812(4)
	C64-C65
	1.407(5)
	C87-C88
	1.395(4)

	Y2-C76
	2.783(4)
	C65-C66
	1.475(5)
	C87-C92
	1.397(4)

	Y2-C77
	2.733(4)
	C66-C67
	1.469(5)
	C88-C89
	1.392(4)

	Y2-C78
	2.638(4)
	C68-C69
	1.548(5)
	C89-C90
	1.387(4)

	Y2-C79
	2.641(4)
	C68-C70
	1.529(6)
	C90-C91
	1.386(4)

	Y2-C80
	2.694(4)
	C68-C71
	1.537(6)
	C91-C92
	1.391(4)

	Y2-O3C
	2.411(3)
	C72-C73
	1.526(6)
	C87A-C88A
	1.396(4)

	Y2-O3D
	2.411(4)
	C72-C74
	1.542(6)
	C87A-C92A
	1.396(4)

	Y2-O4
	2.366(3)
	C72-C75
	1.533(5)
	C88A-C89A
	1.392(5)

	C54-C55
	1.387(6)
	C76-C77
	1.435(5)
	C89A-C90A
	1.387(5)

	C54-C67
	1.395(5)
	C76-C80
	1.407(5)
	C90A-C91A
	1.386(5)

	C55-C56
	1.399(5)
	C76-C81
	1.486(5)
	C91A-C92A
	1.391(5)

	C56-C57
	1.394(5)
	C77-C78
	1.408(5)
	C93-C94
	1.399(5)

	C56-C68
	1.532(6)
	C77-C87
	1.501(5)
	C93-C98
	1.400(5)

	C57-C58
	1.420(5)
	C77-C87A
	1.502(6)
	C94-C95
	1.376(5)

	C58-C59
	1.464(5)
	C78-C79
	1.427(5)
	C95-C96
	1.388(6)

	C58-C67
	1.429(5)
	C79-C80
	1.418(5)
	C96-C97
	1.393(6)

	C59-C60
	1.468(5)
	C79-C93
	1.470(5)
	C97-C98
	1.380(5)

	C60-C61
	1.404(5)
	C81-C82
	1.391(5)
	
	




[bookmark: _Toc150636704]S1.7. Miscellaneous geometrical parameters of the complexes.
Table S6. Ln-Cp(centroid) distances and normals from Ln to the Cp plane (Ln-Cp(plane)), Å.
	Complex
	Ln
	CCp atoms
	Ln-Cp (plane)
	Ln-Cp (centroid)

	[(1,3-Ph2C5H3)Lu(C14H10)(THF)2]•THF
	Lu1
	C1..C5
	2.3218(16)
	2.3246(16)

	
	Lu2
	C40..C44
	2.3222(16)
	2.3234(17)

	[(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2]•3C6D6
	Lu1
	C11..C15
	2.3368(4)
	2.3431(4)

	[(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2] •0.17(hexane)•1.53(THF)
	Lu1
	C11..C15
	2.3417(5)
	2.3463(5)

	[(1,2,4-Ph3C5H2)Y(C14H10)(THF)2] •0.23(hexane)•1.37(THF)
	Y1
	C11..C15
	2.3963(6)
	2.4006(6)

	[(1,2,4-Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2]•0.5THF
	Y1
	C23..C27
	2.4132(18)
	2.4244(18)

	
	Y2
	C76..C80
	2.4072(18)
	2.4133(18)



Table S7. Dihedral angles between the cyclopentadienyl ring plane and the phenyl ring planes, °.
	Complex
	CCp atoms
	CPh atoms
	Cp-Ph angle

	[(1,3-Ph2C5H3)Lu(C14H10)(THF)2]•THF
	C1..C5
	C6..C11
	6.6(3)

	
	C1..C5
	C12..C17
	22.7(2)

	
	C40..C44
	C45..C50
	24.2(4)

	
	C40..C44
	C51..C56
	12.6(2)

	[(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2]•3C6D6
	C11..C15
	C16..C21
	38.09(5)

	[(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2]•3C6D6
	C11..C15
	C22..C27
	36.93(5)

	[(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2]•3C6D6
	C11..C15
	C28..C33
	7.65(6)

	[(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2]
	C11..C15
	C16..C21
	37.91(6)

	•0.17(hexane)•1.53(THF)
	C11..C15
	C22..C27
	40.83(5)

	
	C11..C15
	C28..C33
	10.09(6)

	[(1,2,4-Ph3C5H2)Y(C14H10)(THF)2]
	C11..C15
	C16..C21
	37.64(6)

	•0.23(hexane)•1.37(THF)
	C11..C15
	C22..C27
	40.95(6)

	
	C11..C15
	C28..C33
	10.40(7)

	[(1,2,4-Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2]•0.5THF
	C23..C27
	C28..C33
	40.44(19)

	
	C23..C27
	C34..C39
	45.73(17)

	
	C23..C27
	C40..C45
	7.2(8)

	
	C23..C27
	C40A..C45A
	13.4(8)

	
	C76..C80
	C81..C86
	36.09(16)

	
	C76..C80
	C93..C98
	14.2(2)

	
	C76..C80
	C87..C92
	43.7(3)

	
	C76..C80
	C87A..C92A
	43.2(13)




Table S8. Folding angles of the anthracene dianion, °.
	Complex
	1st set of atoms 
	2nd set of atoms 
	Dihedral angle

	[(1,3-Ph2C5H3)Lu(C14H10)(THF)2]•(THF)
	C18..C23, C30, C31
	C23..C30
	32.69(7)

	
	C57..C63, C70
	C63..C70
	32.84(6)

	[(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2]•3C6D6
	C1..C4, C4A, C9, C9A, C10
	C5..C8, C8A, C9, C10, C10A
	34.954(18)

	[(1,2,4-Ph3C5H2)Lu(C14H10)(THF)2] •0.17(hexane)•1.53(THF)
	C1..C4, C4A, C9, C9A, C10
	C5..C8, C8A, C9, C10, C10A
	39.13(2)

	[(1,2,4-Ph3C5H2)Y(C14H10)(THF)2] •0.23(hexane)•1.37(THF)
	C1..C4, C4A, C9, C9A, C10
	C5..C8, C8A, C9, C10, C10A
	35.66(2)

	[(1,2,4-Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2] •0.5THF
	C1..C6, C13, C14
	C6..C13
	38.50(6)

	
	C54..C59, C66, C67
	C59..C66
	35.62(7)
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Figure S14. DSC data for the polymer obtained on [(1,2,4-Ph3C5H2)Y(2,6-tBu2C14H8)(THF)2] (40°C, 0.2 MPa, 3.5 hrs, 133μmol of catalyst, 80 ml of toluene). The crystallinity is 75%. Theoretical enthalpy of melting for 100% crystalline polyethylene is 293.4 J/g. 
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