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NMR Spectra
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Figure S1 *H NMR spectrum (500 MHz, CsDe, 26 °C) of TptBuMeYb(NHArPT)(thf) (1thf). Residual solvent signals are
marked with *. Minor impurities are marked with #.
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Figure S2 13C{*H} NMR spectrum (125 MHz, [d8]thf, 26 °C) of TptBu.MeYh(NHArPr)(thf) (1thf). Residual solvent signals
are marked with * impurities are marked with #.
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Figure S3 1B NMR spectrum (160 MHz) of TptBuMeYh(NHArPr)(thf) (1tf) in C¢Ds at 26 °C.
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Figure S4 1H-171Yb HSQC NMR spectrum (500 MHz, 87.52 MHz C¢Ds, 26 °C) of TptBuMeYp(NHArPr)(thf) (1thf).
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Figure S5 *H NMR spectrum (500 MHz, CsDe, 26 °C) of TptBuMeYb(NHArP") (1). Residual solvent signals are marked with *.
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Figure S6 13C{*H} NMR spectrum (125 MHz, C¢D¢, 26 °C) of TptBuMeYh(NHArP") (1). Residual solvent signals are marked with *.
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Figure S7 11B NMR spectrum (160 MHz) of a micro-scale reaction) of TptBuMeYp(NHArP") (1) in C¢Ds at 26 °C.
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Figure S8 *H-171Yb HSQC NMR spectrum (500 MHz, 87.52 MHz) of TptBuMeYh(NHAr"P") (1) in CsDg at 26 °C. Main
product TptBuMeYh(NHArP): signal at 750 ppm.
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Figure S9 'H NMR spectrum (500 MHz, CsDe, 26 °C) of TptBu-MeYh(NHArMe) (2). Residual solvent signals are marked
with *. Impurities are marked with #.
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Figure S10 'H NMR spectrum (500 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHAr3)(thf), (3thf). Residual solvent signals are
marked with *. Minor impurities are marked with #.
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Figure S11 13C{*H} NMR spectrum (125 MHz, C¢Ds, 26 °C) of TptBu-MeYh(NHArCF3)(thf), (3thf). Residual solvent signals are

marked with *.

Figure S12 1B NMR spectrum (160 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHArC3)(thf), (3thf).
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Figure S13 1H-171Yp HSQC NMR spectrum (500 MHz, 87.52 MHz CgDs, 26 °C) of TptBu-MeYb(NHArCF3)(thf), (3thf).
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Figure S14 'H NMR spectrum (400 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHSiPhs)(thf) (4thf). Residual solvent signals are
marked with *, # marks minor impurities.
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Figure S15 13C{*H} UDEFT NMR spectrum (125 MHz, CsDs, 26 °C) of TptBu-MeYb(NHSiPhs)(thf) (4thf). Residual solvent
signals are marked with *, minor impurities are marked with #.
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Figure S16 1B{*H} NMR spectrum (160 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHSiPhs)(thf) (4thf).
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Figure S17 H-171Yb HSQC NMR spectrum (500 MHz,87.52 MHz C¢Ds, 26 °C) of TptBuMeYh(NHSiPhs)(thf) (4thf).
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Figure S18 'H NMR spectrum (400 MHz, C¢Ds, 26 °C) of TptBuMeSm(NHAr®r)(thf) (1thf:sm)
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Figure S 19 'H NMR spectrum (400 MHz, C¢Ds, 26 °C) of TptBuMeEu(NHArPr)(thf) (1thfEu),
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Figure S20 'H NMR spectrum (500 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHArr)(dmap) (19map), Residual solvent signals are
marked with *.
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Figure S21 13C UDEFT NMR spectrum (125 MHz, CsDe, 26 °C) of TptBuMeYh(NHArP")(dmap) (19map), Residual solvent signals
are marked with *. Minor impurities are marked with #.
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Figure S22 11B NMR spectrum (160 MHz, CsDe, 26 °C) of TptBuMeYh(NHArP")(dmap) (19mar),
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Figure S23 1H-171Yp HSQC NMR spectrum (500 MHz, 87.52 MHz CgDs, 26 °C) of TptBu-MeYb(NHArPT)(dmap) (19map). Product
signal at 776 ppm.
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Figure S24 'H NMR spectrum (500 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHAr3)(dmap) (39mar). Residual solvent signals are
marked with *.
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Figure S25 13C UDEFT NMR spectrum (125 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHArcF3)(dmap) (39mar), Residual solvent
signals are marked with *. Minor impurities are marked with #.
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Figure S26 1B NMR spectrum (128 MHz, C¢De, 26 °C) of TptBuMeYh(NHArC3)(dmap) (39mar),
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Figure S27 H-171Yb HSQC NMR spectrum (500 MHz, 87.52 MHz CgDe, 26 °C) of TptBuMeYb(NHArCF3)(dmap) (39map),
Product signal at 862 ppm.
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Figure S28 'H NMR spectrum (500 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHSiPhs)(dmap) (49map). Residual solvent signals
are marked with *, minor impurities are marked with #.
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Figure S29 13C{*H} UDEFT NMR spectrum (100 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHSiPhs)(dmap) (49mar). Residual
solvent signals are marked with *, minor impurities are marked with #.
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Figure S30 11B{*H} NMR spectrum (96 MHz, CsDe, 26 °C) of TptBu.MeYh(NHSiPhs)(dmap) (49map). Residual solvent signals
are marked with *, minor impurities are marked with #.
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Figure S31 29Si DEPT45 NMR spectrum (60 MHz, CsDe, 26 °C) of TptBuMeYb(NHSiPhs)(dmap) (49map),
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Figure $32 1H-171Yp HSQC NMR spectrum (500 MHz, 87.52 MHz CgDs, 26 °C) of TptBu-MeYb(NHSiPhs)(dmap) (49map), Product
signal at 954 ppm
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Figure S34 1B NMR spectrum (96 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHArcF3)(AlMes) (6).
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Figure S35 'H NMR spectrum (500 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHAr3)(GaMes) (7).
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Figure $36 13C{*H} NMR spectrum (125 MHz, C¢Ds, 26°C) of TptBuMeYh(NHArCF3)(GaMes) (7). Residual solvent signals are
marked with *
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Figure S37 1B NMR spectrum (160 MHz, CsDe, 26 °C) of TptBuMeYh(NHArCF3)(GaMes) (7).
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Figure S38 1H-171Yb HSQC NMR spectrum (500 MHz, 87.52 MHz C¢Ds, 26 °C) of TptBuMeYh(NHArCF3)(GaMes) (7). Product signal
at 582 ppm.
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Figure $39 'H VT NMR spectra (500 MHz, toluene-ds) of TptBuMeYh(NHArCF3)(GaMes) (7). In the region of 0.5 to -0.5 ppm the
signal splitting of the coordinated Ga(CHs)s can be observed at low temperatures.
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Figure S40 H VT NMR spectra (500 MHz, CDs) of TptBuMeYh(NHArCF3)(GaMes) (7).
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Figure S41 'H NMR spectrum (400 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHAr®r)(Cl) (9a).
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Figure S42 'H NMR spectrum (400 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHArPr)(Br) (9b).
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Figure S43 'H NMR spectrum (400 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHAr3)(Cl) (10a).
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Figure S44 'H NMR spectrum (400 MHz, C¢Ds, 26 °C) of TptBuMeYh(NHArC3)(Br) (10b).
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Figure S45 'H NMR spectrum (400 MHz, THF-d8, 26 °C) of TptBuMeYh(NHACF3)(N,Ph,) (11). Residual solvent signals are

marked with *. Minor impurities are marked with #.
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Crystallographic Data

Figure S46 Crystal structure of TptBuMeYh(NHArPr)(thf) (1thf). All atoms are represented by atomic displacement ellipsoids set
at 50% probability. Hydrogen atoms, lattice solvent n-hexane and disorder in thf are omitted for clarity. Selected interatomic
distances [A] and angles [°]: Ybl — N2 2.544(3), Yb1 — N4 2.487(3), Yb1 — N6 2.526(3), Yb1 — N7 2.353(4), Ybl — 01 2.431(3),
Ybl— N7 —C25 147.8(3), Yb1 =N7 —H7 91(3), C25 — N7 = H7 110(3), N7 = Yb1 — 01 92.60(12).

Figure S47 Crystal structure of TptBuMeYh(NHArPr) (1). All atoms are represented by atomic displacement ellipsoids set
at 50% probability. Hydrogen atoms and disorder in thf are omitted for clarity. Selected interatomic distances [A] and
angles [°]: Ybl — N2 2.428(4), Yb1 — N4 2.428(5), Yb1l — N6 2.425(4), Ybl — N7 2.345(5), Yb1 — N7 — C25 139.1(4), Ybl -
N7 — H7 103(5), C25 — N7 — H7 105(5).

S26



Figure S 48 Crystal structure of TptuMeYb(NHArMe) (2). All atoms are represented by atomic displacement ellipsoids set at 50%
probability. Hydrogen atoms and disorder in tBu groups as well as the amid substituent are omitted for clarity. Selected
interatomic distances [A] and angles [°], values marked with * were calculated with Platon: Yb1 — N2 2.40(2), Yb1 — N4 2.457(19),
Ybl — N6 2.410(4), Yb1 — N7/7A 2.30(3)/2.29(3), Ybl — N7 — C25 150(2), Yb1l — N7A — C25A 153(2), Yb1 — N7 — H7 77(15), Yb1 —
N7A —H7A 103*, C25 - N7 —H7 118(14), C25A — N7A — H7A 103*.

Figure S49 Crystal structure of TptBuMeYp(NHArCF3)(thf), (3thf). All atoms are represented by atomic displacement ellipsoids set at
50% probability. Hydrogen atoms, lattice solvent pentane and disorder in CF; groups are omitted for clarity. Selected interatomic
distances [A] and angles [°], values marked with * were calculated with Platon: Yb1 — N2 2.51(2), Yb1l — N4 2.55(2), Ybl — N6
2.469(18), Yb1l — N7 2.411(12), Ybl — N7 — C33 143.2(10), Yb1l — N7 — H7 108*, C33 — N7 — H7 108*, N7 — Yb1 — O1 78.4(5), N7 —
Ybl — 02 81.0(6), Yb2 — N9 2.599(19), Yb2 — N11 2.56(2), Yb2 — N13 2.60(2), Yb2 — N14 2.411(12), Yb2 — 03 2.50(2), Yb2 — O4
2.546(17), Yb2 — N14 — C73 145.4(10), Yb2 — N14 — H14 107*, C73 — N14 — H14 107*, N14 — Yb2 — 03 86.5(6), N14 — Yb2 — O4
83.8(5).
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Figure S50 Crystal structure of TptBuMeYp(NHSiPhs)(thf) (4 thf). All atoms are represented by atomic displacement ellipsoids
set at 50% probability. Hydrogen atoms and disorders in phenyl, tBu substituents and thf are omitted for clarity. Selected
interatomic distances [A] and angles [°], values marked with * were calculated with Platon: Yb1l — N2 2.519(2), Yb1l — N4
2.473(2), Ybl —N6 2.450(2), Yb1 —N7/7A 2.341(3)/2.287(10), Ybl — 01 2.4472(19), Yb1 — N7 —Si1 154.0(2), Ybl — N7A - Si1lA
153.7(6), Ybl — N7 — H7 94(2), Sil — N7 — H7 111(2), SilA— N7A —H7D 92(9).

Figure S51 Crystal structure of TptBuMeSm(NHArPr)(thf) (1thtSm), All atoms are represented by atomic displacement ellipsoids set
at 50% probability. Hydrogen atoms and disorder in tBu groups are omitted for clarity. Selected interatomic distances [A] and
angles [°], values marked with * were calculated with Platon: Sm1 — N2 2.6573(17), Sm1 —N4 2.632(2), Sm1 — N6 2.6184(17), Sm1
—N72.483(2), Sm1 — N7 — C25 157.46(17).
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Figure S52 Crystal structure of Tpt8uMeEy(NHArP")(thf) (1thfEu), All atoms are represented by atomic displacement ellipsoids
set at 50% probability. Hydrogen atoms and disorder in tBu groups as well as the amid substituent are omitted for clarity.
Selected interatomic distances [A] and angles [°]: Eul — N2 2.629(12), Eul — N4 2.616(12), Eul — N6 2.610(3), Eul — N7/7A
2.474(17)/2.48(3), Eul — N7 — C25 158.4(16), Eul — N7A — C25A 159(2).

Figure S53 Crystal structure of TptBuMeYh(NHAr"®")(py) (1P¥). All atoms are represented by atomic displacement ellipsoids set
at 50% probability. Hydrogen atoms and disorders of the iPr and one tBu groups are omitted for clarity. Selected interatomic
distances [A] and angles [*]: Yb1 — N2 2.479(4), Yb1 — N4 2.508(4), Yb1 — N6 2.492(5), Yb1 — N7 2.358(4), Yb1 — N8 2.554(4),
Ybl—-N7-C30147.6(3), Ybl — N7 —H7 106.2, C30 — N7 —H7 106.2, N7 — Yb1 — N8 96.61(15).
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Figure S54 Crystal structure of TptBuMeYh(NHArPr)(dmap) (19map), All atoms are represented by atomic displacement ellipsoids
set at 50% probability. Hydrogen atoms and disorder in one tBu are omitted for clarity. Selected interatomic distances [A]
and angles [°], values marked with * were calculated with Platon: Ybl — N2 2.5105(14), Yb1l — N4 2.5294(15), Ybl — N6
2.4535(15), Yb1l — N7 2.3443(16), Yb1 — N8 2.4896(15), Yb1 — N7 — C30 138.03(12), Ybl — N7 — H7 125.0(13)*, C30 — N7 — H7
96.9(13)*, N7 — Yb1 — N8 97.46(5).

Figure S55 Crystal structure of TptBuMeYh(NHAr3)(dmap) (39mar). All atoms are represented by atomic displacement ellipsoids
set at 50 % probability. Hydrogen atoms and disorders of the CF; groups are omitted for clarity. Selected interatomic distances
[A] and angles [°], values marked with * were calculated with Platon: Yb1 — N2 2.461(5), Yb1l — N4 2.475(5), Yb1 — N6 2.484(5),
Yb1l—N72.372(6), Ybl — N8 2.486(5), Ybl — N7 — C25 144.6(6), Ybl — N7 — H7 84(8)*, N7 — Yb1l — N8 92.2(2).
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Figure S56 Crystal structure ofTptBuMeYh(NHSiPhs)(dmap) (49mar). All atoms are represented by atomic displacement
ellipsoids set at 50% probability. Hydrogen atoms are omitted for clarity. Selected interatomic distances [A] and angles [°]:
Ybl — N2 2.476(3), Yb1 — N4 2.566(3), Yb1 — N6 2.460(3), Ybl — N7 2.337(3). Yb1 — N8 2.549(3), Yb1 — N7 — Si1 149.92(18),
Ybl— N7 —H7 107(4), Sil — N7 — H7 103(4), N7 — Yb1 — N8 103.11(10).

Figure S57 Crystal structure of Eu(Tpt®uMe), (5). All atoms are represented by atomic displacement ellipsoids set at 50%
probability. Hydrogen atoms and disorders of the iPr and one tBu groups are omitted for clarity. Selected interatomic
distances [A] and angles [°]: Eul — N2 2.618(4), Eul — N4 2.600(4), Eul — N6 2.633(4), Eul — N8 2.718(4), Eul — N10
2.710(4), B2 — Eul 3.130(5).
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Figure S58 Crystal structure of TptBuMeYh(NHArc3)(AlMes) (6). All atoms are represented by atomic displacement
ellipsoids set at 50% probability. Hydrogen atoms, disorders of CF3 and AlMe3 groups and one disorder of one
pyrazole are omitted for clarity. Selected interatomic distances [A] and angles [°]: Ybl — N2 2.440(4), Ybl — N4
2.422(4), Yb1 — N6 2.423(4), Yb1 — N7/N7A 2.510(9)/2.513(9), Yb1 — C33 2.810(6), Yb1 — Al1/AI1A 3.347(19)/3.43(2),
Ybl — N7/N7A — H7/H7AA 100.3/104.4, Ybl — N7/N7A — C25/C25A, 136.0(10))/126.3(10), Ybl — C33 — Al1/Al1A
85.4(6)/89.6(8), Ybl — N7/N7A — Al1/AI1A 96.2(7)/98.4(9).

Figure S59 Crystal structure of TptBuMeYb(NHArCF3)(GaMes) (7). All atoms are represented by atomic displacement ellipsoids
set at 50% probability. Hydrogen atoms and disorders of the CF; and GaMes groups are omitted for clarity. Selected
interatomic distances [A] and angles [°]: Ybl — N2 2.431(6), Ybl — N4 2.425(6), Ybl — N6 2.440(5), Yb1l — N7/N7A
2.471(14)/2.477(12), Yb1 — C33 2.868(8), Yb1l — Gal/GalA 3.382(8)/3.458(11), Yb1 — N7/N7A — H7/H7A 100.1/102.9, Yb1 —
N7/N7A — C25/C25A, 140.0(13)/131.6(14), Ybl — C33 — Gal/GalA 84.6(4)/88.5(4), Ybl — N7/N7A — Gal/GalA
94.9(6)/97.8(6).
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Figure S60 Crystal structure of [(TptBuMe),Yb,I][NHArP (GaMes),] (8). Due to bad crystallization properties only a

connectivity was obtained.

CI1

Figure S61 Crystal structure of TptBuMeYh(NHArPr)(Cl) (9a). All atoms are represented by atomic displacement ellipsoids set
at 50% probability. Hydrogen atoms and disorders of the CF; groups are omitted for clarity. Selected interatomic distances
[A] and angles [°]: Yb1 — N2 2.326(2), Yb1 — N4 2.476(2), Yb1 — N6 2.303(2), Yb1 — N7 2.160(2), Yb1 - Cl1 2.5152(11), Yb1 —
N7 —C25 156.08(19), CI1 — Yb1l — N7 87.23(7).
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Figure S62 Crystal structure of TptBuMeYh(NHArc3)(Cl) (10a). All atoms are represented by atomic displacement ellipsoids set
at 50% probability. Hydrogen atoms and disorders of the CF3 groups are omitted for clarity. Selected interatomic distances [A]
and angles [°]: Yb1 — N2 2.3155(14), Yb1 — N4 2.4249(13), Yb1 — N6 2.3315(13), Yb1 — N7 2.2131(14), Yb1 - CI1 2.5217(4), Ybl
—N7-C25137.42(11), CI1 - Yb1l - N7 91.71(4).

Figure S63 Crystal structure of TptBuMeYp(NHArP")(Br) (9b). All atoms are represented by atomic displacement
ellipsoids set at 50% probability. Hydrogen atoms are omitted for clarity. Selected interatomic distances [A] and
angles [°]: Yb1 — N2 2.331(2), Yb1 — N4 2.485(2), Ybl — N6 2.305(2), Yb1l — N7 2.162(2), Yb1 — Brl 2.6947(13), Yb1 -
N7 —C25 155.52(16), Br1 — Yb1 — N7 87.00(7).
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é Br1

Figure S64 Crystal structure of TptBuMeYh(NHArC3)(Br) (10b). All atoms are represented by atomic displacement ellipsoids
set at 50% probability. Hydrogen atoms and disorders of one CF3; group are omitted for clarity. Selected interatomic
distances [A] and angles [°]: Ybl — N2 2.419 (3), Ybl — N4 2.321(3), Ybl — N6 2.307(3), Yb1l — N7 2.253(3), Ybl — Brl
2.6760(4), Yb1 — N7 — C25 136.6(2), Brl — Yb1l — N7 91. 40(6).

Figure S65 Crystal structure of TptuMeYb(NHArCF3)(N,Ph,) (11). All atoms are represented by atomic displacement ellipsoids
set at 50% probability. Hydrogen atoms and disorders of the iPr and one tBu groups are omitted for clarity. Selected
interatomic distances [A] and angles [°]: Yb — N2 2.449(2), Yb1 — N4 2.378(2), Yb1 — N6 2.360(2), Ybl — N7 2.233(3), Ybl —
N8 2.274(2), Yb1l — N9 2.229(2), Yb1l — N7 —C25 136.0(2), Yb1l — N7 — H7 115(3), N7 — Yb1 — N8 107.80(9), N7 — Yb1 — N9
86.78(10).

S35



Figure S66 Crystal structure of TptBuMeYp(pztBuMe)(OTf) (12). All atoms are represented by atomic displacement ellipsoids
set at 50% probability. Hydrogen atoms and disorders of the iPr and one tBu groups are omitted for clarity. Selected

interatomic distances [A] and angles [°]: Yb1 — N2 2.380(3), Yb1 — N4 2.345(3), Yb1 — N6 2.366(3), Yb1 — N7 2.272(3), Ybl

— N8 2.230(3), Yb1 — 01 2.216(3).

Figure S67 Crystal structure of (TptuMe),YbeClg (13). Due to bad crystallization properties only a connectivity was

obtained.
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Table S1 Crystallographic data of compounds 1tf, 1 and 2

Compound!

Tpt®uMeyb(NHAFPr)(thf) 1t

TptBuMeYb(NHArP) 1

TptBuMeYb(NHArMe) 2

Molecular formula

CCDC No.

M [g/mol]
Temperature [K]
Wavelength [A]

Crystal dimensions [mm]
Crystal description
Crystal system
Space group
alA]

b [A]

c[A]

p [mg/m?]
u[mm7]
F (000)
6 range [°]

Indices

Number of reflexes
Unique reflexes
R1E/wR2P! (I < 20)
R1ll/wR2El (all)

GOF

C43H73BN;0Yb

2248528

887.93

100(2)

0.71073

0.156 x 0.134 x 0.090

orange needle

Monoclinic

C2/c

21.1160(14)

13.3578(9)

32.769(2)

90

101.5050(10)

90

9057.2(11)

1.302

2.104

3704

2.099 to 28.700

-28<=h<=28

-18<=k<=18

-44<=|<=43

91652

11676

R1=0.0446, wR2 = 0.0984

R1=0.0542, wR2 = 0.1014

1.256

C36HssBN;Yb

2248521

772.74

100(2)

0.71073

0.246 x0.134 x 0.072

red needle

Monoclinic

P2i/n

9.5488(4)

23.9283(11)

16.2362(7)

90

93.3820(10)

90

3384.9(7)

4

1.386

2.559

1592

2.116 to0 29.227

-12<=h<=11

-20<=k<=32

-22<=I<=22

30426

9592

R1=0.0512, wR2 = 0.1024

R1=0.0926, wR2 =0.1196

1.001

C3,HsoBN;Yb

2248522

716.64

100(2)

0.71073

0.460 x 0.094 x 0.065

orange needle

Orthorhombic

Pca2;

19.726(2)

10.5723(12)

16.2311(19)

90

90

90

3384.9(7)

1.406

2.794

1464

2.065 to 30.403

-26<=h<=28

-13<=k<=15

-23<=<=23

33340

10155

R1=0.0360, wR2 = 0.0756

R1=0.0580, wR2 = 0.0872

1.024

GOF = [2w(Fo? - F2)* / (no - np)]Y2. FIRL = 3(| | Fo| - | Fe| ) / Z|Fol, Fo > 4a(Fo). PIwR: = {Z[w(Fo® - F?)* / Z[w(Fo?)]}/2.
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Table S1 continued Crystallographic data of compounds 3thf, 4thf gnd 1thf,sm

TptBuMeYh(NHArC)(thf),

TpteuMeyb(NHSiPhs)(thf)

Tpt®uMeSm(NHAFP")(thf)

Compound[al 3thf 4thf 1thf,sm
Molecular formula C43He7BFgN,0,Yb C46HssaBN,OSiYb C4oHesBN,0Sm
CCDC No. 2248537 2248530 2248529
M [g/mol] 1011.88 942.98 822.15
Temperature [K] 100(2) 100(2) 100(2)
Wavelength [A] 0.71073 0.71073 0.71073

Crystal dimensions [mm]
Crystal description
Crystal system
Space group
a[A]

b [A]

c[A]

p [mg/m?]
u [mm?]
F (000)
6 range [°]

Indices

Number of reflexes
Unique reflexes
R1E/wR2P! (I < 20)
R1fl/wR2El (all)

GOF

0.244 x 0.062 x 0.049
red needle
Triclinic
P1
11.6419(9)
12.1357(10)
17.4345(14)
100.123(3)
107.912(3)
90.396(3)

2302.4(3)

1.460

2.098

1038

1.249 to 26.505

-14<=h<=14

-15<=k<=15

-21<=Ik=21

54467

18830

R1=0.0526, wR2 =0.1091

R1=0.0837, wR2 =0.1253

1.067

0.226 x 0.225 x 0.205

red block

Monoclinic

C2/c

41.2689(13)

11.6943(4)

19.9784(7)

90

90.4350(10)

90

9641.5(6)

1.299

2.004

3888

1.810 to 28.308

-54<=h<=43

-15<=k<=15

-26<=I<=26

64839

11912

R1=0.0289, wR2 = 0.0649

R1=0.0369, wR2 = 0.0682

1.030

0.193x0.140x0.117

green block

Monoclinic

P2:/c

9.9313(5)

16.9639(8)

24.6920(12)

90

93.4090(10)

90

4152.6(4)

1.313

1.452

1720

2.043 t0 30.519

-14<=h<=14

-24<=k<=24

-35<=|<=35

75787

12666

R1=0.0328, wR2 =0.0767

R1=0.0486, wR2 = 0.0851

1.028

IGOF = [2w(Fo® - F2)* / (no - np)]Y2 BIR1 = 3(| | Fo| - |Fc|]) / Z|Fol, Fo > 4o(Fo). PR = {Z[w(Fo - F2)* / Z[w(Fo?)]}/2.



Table S1 continued Crystallographic data of compounds 1thf.Eu 1py and 1dmap

Compoundl! TptBuMeEy(NHArP)(thf) TpteuMeYh(NHArP)(py) TptBuMeYh(NHArP")(dmap)
qthf,Eu 1py 1dmap
Molecular formula CaoHesBEUN;O C41Hs3BNgYb C43HssBNoYb
CCDC No. 2248540 2248527 2248526
M [g/mol] 823.76 851.84 894.91
Temperature [K] 100(2) 100(2) 100(2)
Wavelength [A] 0.71073 0.71073 0.71073

Crystal dimensions [mm]
Crystal description
Crystal system
Space group
a[A]

b [A]

c[A]
al’]

B[]

v[]

vV

p [mg/m?]
u [mm?]
F (000)
6 range [°]

Indices

Number of reflexes
Unique reflexes
R1E/wR2P! (I < 20)
R1fl/wR2El (all)

GOF

0.190 x 0.088 x 0.033

yellow needle

Monoclinic

P2,

9.934(6)

16.980(10)

12.308(8)

90

93.396(16)

90

2073(2)

1.320

1.551

862

1.657 to 30.507

-14<=h<=14

-24<=k<=24

-15<=I<=17

55048

12637

R1=0.0305, wR2 = 0.0635

R1=0.0378, wR2 = 0.0675

1.041

0.253 x 0.057 x 0.044

black needle
Monoclinic
P2:/c
11.854(7)
21.460(14)
19.117(11)
90
96.938(10)
90

4827(5)

1.172
1.970
1760
1.731t0 27.102
-15<=h<=13
-27<=k<=27
-21<=I<=24
51249

10647

R1=0.0517, wR2 =0.1168

R1=0.0818, wR2 =0.1313

0.961

0.400x0.179 x 0.146

red block

Monoclinic

P2:/n

11.1230(7)

21.4324(13)

18.9230(11)

90

97.5190(10)

90

4472.3(5)

1.329

2.130

1856

2.171t030.534

-15<=h<=15

-30<=k<=30

-24<=<=26

81723

13646

R1=0.0238, wR2 = 0.0559

R1=0.0306, wR2 = 0.0586

1.044

[IGOF = [Sw(Fo? - F)2 / (no - np)¥2. @Ry = 5(| | Fo - | Fel ) / 2| Fol, Fo> 40(Fo). BWRa = {E[w(Fo? - F2)? / S[w(Fo?)2]}V2.
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Table S1 continued Crystallographic data of compounds 39map, 4dmap gnd 5

Compound! TptBuMeYh(NHArF3)(dmap) TptBuMeYh(NHSiPhs)(dmap) Eu(TptBuMe),
3dmap 4dmap 5
Molecular formula C39Hs4BFsNgYb Ce3Hg2BNoSiYb CagHgoB2EUN15+1/2CsHy,
CCDC No. 2248541 2248531 2248536
M [g/mol] 946.76 1177.31 1034.89
Temperature [K] 100(2) 100(2) 100(2)
Wavelength [A] 0.71073 0.71073 0.71073
Crystal dimensions [mm] 0.113x0.062 x 0.039 0.402 x 0.079 x 0.065 0.321x0.129 x0.047
Crystal description orange plate yellow block yellow block
Crystal system Triclinic Monoclinic Monoclinic
Space group P1 P2,/c P2,/n
a[A] 12.013(10) 11.3413(10) 12.110(9)
b [A] 12.377(10) 19.1966(18) 25.76(2)
c[A] 16.032(14) 27.315(3) 17.757(12)
al’] 85.204(12) 90 90
B[] 87.406(10) 90.707(2) 92.761(12)
vI[’] 64.265(12) 90 90
V[ 2140(3) 5946.4(9) 5534(7)
z 2 8 4
p [mg/m3] 1.470 1.315 1.242
u [mm-] 2.250 1.639 1.177
F (000) 960 2448 2184
6 range [°] 1.275 to 28.517 1.297 to 26.418 1.394 to 28.386
Indices -16<=h<=16 -14<=h<=14 -16<=h<=16
-16<=k<=16 -23<=k<=24 -34<=k<=34
-21<=Ik=21 -33<=Ik=34 -23<=1<=23
Number of reflexes 81932 73316 82682
Unique reflexes 10733 12169 13753

R1E/wR2P! (I < 20)
R1fl/wR2El (all)

GOF

R1=0.0531, wR2 =0.1264

R1=0.0799, wR2 = 0.1439

1.016

R1=0.0360, wR2 =0.0753

R1=0.0583, wR2 = 0.0846

1.007

R1=0.0511, wR2 =0.1076

R1=0.0972, wR2 =0.1274

1.011

[IGOF = [w(Fo? - F2)? / (o - np)¥2. Ry = 5(| | Fo - |Fel ) / 2| Fol, Fo> 40(Fo). Ra = {E[w(Fo? - F2)? / S[w(Fo?)2]}V2.
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Table S1 continued Crystallographic data of compounds 6, 7 and 8

Compound! TptBuMeYh(NHArCF3)(AlMes) TptBuMeYh(NHArF3)(GaMes) [(TptBuMe),Yh,I][NHArP(GaMes),]
6 7 8"

Molecular formula CasHs3AIBFgN,Yb C3sHs3GaBFgN;Yb CosH156B,GazIN130,Yb
CCDC No. 2248523 2248525 2248534
M [g/mol] 896.67 939.41 2146.36

Temperature [K] 100(2) 100(2) 100(2)

Wavelength [A] 0.71073 0.71073 0.71073

Crystal dimensions [mm] 0.142 x0.139 x 0.098 0.198 x 0.123 x 0.057 0.248 x 0.058 x 0.037

Crystal description

Yellow needle

Yellow needle

yellow needle

Crystal system Monoclinic Monoclinic Monoclinic
Space group P2,/c P2,/c P2,/c
a[A] 9.6523(8) 9.6012(8) 17.520(15)
b [A] 17.0921(15) 17.1131(14) 30.61(3)
c[A] 25.098(2) 25.200(2) 19.717(18)
al’] 90 90 90
B[] 90.5840(10) 90.868(3) 103.34(3)
VIl 90 90 90
V[ 4140.4(6) 4140.0(6) 10291(16)
z 4 4 4
p [mg/m3] 1.438 1.507 1.385
u [mm] 2.340 2.955 2.669
F (000) 1816 1888 4392
6 range [°] 1.623 to 26.369 1.438 to0 28.474 1.194 to 27.679
Indices -12<=h<=12 -12<=h<=10 -22<=h<=22
-21<=k<=21 -22<=k<=22 -35<=k<=35
-31<=Ik=31 -33<=I<=32 -20<=I<=20
Number of reflexes 55710 73872 124709
Unique reflexes 8434 10363 17261

R1E/wR2P! (I < 20)
R1fl/wR2El (all)

GOF @

R1=0.0443, wR2 = 0.0997

R1=0.0608, wR2 = 0.1096

1.035

R1=0.0656, wR2 = 0.1500

R1=0.0981, wR2 =0.1674

1.055

R1=0.0806, wR2 =0.1817

R1=0.1963, wR2 = 0.2386

1.008

[IGOF = [Ew(Fo? - F#)? / (no - np)]Y2. BIR1 = 5(| | Fo| - |Fc| |) / £|Fol, Fo> 4a(Fo). PlwR2 = {S[w(Fo? - F2)? / S[w(Fo?)?]}%; * only
connectivity obtained.
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Table S1 continued Crystallographic data of compounds 9a, 10a and 9b

Compound! TpteuMeYh(NHArP")(Cl) TptBuMeYh(NHArC3)(Cl) TptBuMeYh(NHArP")(Br)
9a 10a 9b
Molecular formula C36HsgBCIN,Yb C3,H44BCIFgN,Yb C36HsgBBrN,Yb
CCDC No. 2248524 2248533 2248532
M [g/mol] 808.19 860.04 852.65
Temperature [K] 100(2) 100(2) 100(2)
Wavelength [A] 0.71073 0.71073 0.71073

Crystal dimensions [mm]
Crystal description
Crystal system
Space group
alA]

b [A]

c[A]

Bl
VIl

vV

p [mg/m?]
u [mm7]
F (000)
6 range [°]

Indices

Number of reflexes
Unique reflexes
R1E/wR2P! (I < 20)
R1fl/wR2El (all)

GOF @

0.119x0.113 x 0.094

intense blue needle

Monoclinic

P2:/c

11.645(6)

18.016(10)

18.923(10)

90

98.925(10)

90

3922(4)

1.369

2.486

1660

1.570to 28.336

-15<=h<=15

-24<=k<=24

-25<=|<=25

61775

9777

R1=0.0257, wR2 = 0.0536

R1=0.0360, wR2 = 0.0580

1.022

0.154 x0.128 x 0.125

purple needle

Monoclinic

P2i/n

11.6245(3)

16.0723(4)

20.2693(5)

90

104.3460(10)

90

3668.87(16)

1.557

2.685

1724

1.637 t0 30.539

-16<=h<=15

-22<=k<=22

-28<=l<=24

79290

11225

R1=0.0201, wR2 = 0.0473

R1=0.0236, wR2 = 0.0490

1.048

0.179x0.119x0.105

turquoise needle

Monoclinic

P2:/c

11.675(8)

18.213(13)

18.789(13)

90

98.165(19)

90

3955(5)

1.432

3.408

1732

1.565 to 30.544

-16<=h<=16

-26<=k<=26

-26<=l<=26

202113

12111

R1=0.0257, wR2 = 0.0570

R1=0.0345, wR2 = 0.0612

1.069

IGOF = [2w(Fo? - F2)* / (no - np)]V2 BIR1 = 3(| | Fo| - |Fe||) / Z|Fol, Fo > 4o(Fo). PWR2 = {Z[w(Fo® - F?)* / Z[w(Fo?)]}/2.
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Table S1 continued Crystallographic data of compounds 10b, 11 and 12

Compound®! TptBuMeYh(NHArC3)(Br) TptBuMeYh(NHArC3)(N,Ph,) TptBuMeYp(pztBuMe)(OTf)
10b 11 12
Molecular formula C3,Ha4BBrFgN;Yb CysHs4BFgNgYb C33Hs3BF3NgO3SYb

CCDC No. 2248539 2248535 2248520
M [g/mol] 904.50 1006.81 882.74
Temperature [K] 100(2) 100(2) 100(2)

Wavelength [A] 0.71073 0.71073 0.710703
Crystal dimensions [mm] 0.142x0.120x0.116 0.251 x 0.091 x 0.089 2.461

Crystal description
Crystal system
Space group
a[A]

b [A]

c[A]

Bl
VIl

vV

p [mg/m?]
u[mm7]
F (000)
6 range [°]

Indices

Number of reflexes
Unique reflexes
R1E/wR2P! (I < 20)
R1fl/wR2El (all)

GOF [

deep blue needle

Monoclinic

P2:/n

11.7019(11)

16.1670(15)

20.2544(19)

90

104.1270(10)

90

3715.9(6)

1.617

3.654

1796

1.631t0 27.102

-15<=h<=15

-20<=k<=20

-25<=|<=25

53047

8187

R1=0.0283, wR2 = 0.0559

R1=0.0459, wR2 = 0.0622

1.029

yellow needle

light green plate

Triclinic Triclinic
P1 P1
10.2802(4) 10.572(12)
12.5250(5) 11.769(13)
18.7909(8) 17.94(2)
94.0850(10) 87.201(18)
94.0530(10) 83.321(18)
111.3230(10) 63.69(3)
2235.98(16) 1988(4)
2 2
1.495 1.475
2.158 2.461
1020 898

1.755to0 28.310

1.143 t0 26.341

-13<=h<=13 -13<=h<=13

-16<=k<=16 -14<=k<=14

-25<=Ik=25 0<=l<=22
52910 8088
11115 8088

R1=0.0319, wR2 =0.0709 R1=0.0261, wR2 = 0.0587

R1=0.0410, wR2 = 0.0749 R1=0.0296, wR2 = 0.0604

1.038 1.069

[IGOF = [sw(Fo? - F)? / (no - np)]¥2. IRy = 5(| [ Fol - |Fel [) / Z| Fol, Fo > 40(Fo). PRz = {E[w(Fo? - F2)2 / E[w(Fo2)2]}2.
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Table S1 continued Crystallographic data of compound 13

Compound! (TptBuMe),YbsCle
13*
Molecular formula C108H183B4ClsN24Ybs
CCDC No. 2248538
M [g/mol] 2943.95
Temperature [K] 97(2)
Wavelength [A] 0.71073

Crystal dimensions [mm]
Crystal description
Crystal system
Space group
alA]

b [A]

c[A]
al’]

B[]

v[]

vV

p [mg/m?]
u [mm7]
F (000)
6 range [°]

Indices

Number of reflexes
Unique reflexes
R1E/wR2P! (I < 20)
R1fl/wR2El (all)

GOF

0.136 x 0.056 x 0.047

green-yellow plate

Monoclinic

C2/c

46.844(2)

19.2663(8)

28.8401(13)

90

96.973(2)

90

25836.1(19)

1.514

3.760

11808

1.144 to 26.404

-58<=h<=58

-24<=k<=24

-36<=I<=36

256180

26462

R1=0.0537, wR2 = 0.0875

R1=0.1168, wR2 =0.1428

0.999

[IGOF = [Ew(Fo? - F2)2 / (no - np)]Y2. BIRy = 5(| | Fo| - |Fc| ) / 2| Fol, Fo>
40(Fo). PIWR; = {Z[w(Fo? - F2)? / 2[w(Fo?)2]}/%; * only connectivity obtained.
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