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Table S1. High-resolution mass spectrometry MALDI TOF/TOF data.

Compound Mass found Monoisotopic mass calculated
(Molecular formula)
3a (Cy28H73ErN6) 1999.8943 1999.5507
3b(Cy28H73N16Yb) 2007.2751 2007.5593
3C(C123H73ErN1608) 2127.7750 2127.5100
3d (Cy76H105ErN16016) 2863.8754 2863.7197
4b (Cy9;H113N16Yb) 2815.8752 2815.8723
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Fig. S1. MALDI-TOF mass spectrum of 3b, isotopic pattern for the molecular ion (inset A) and
simulated MS pattern of the molecular ion (inset B).
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Fig. S2. MALDI-TOF mass spectrum of 3c, isotopic patterns for the molecular ion (inset A) and
simulated MS patterns of the molecular ion (inset B).
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Fig. S3. MALDI-TOF mass spectrum of 3d, isotopic patterns for the molecular ion (inset A) and
simulated MS patterns of the molecular ion (inset B).
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Fig. S4. MALDI-TOF mass spectrum of 4b, isotopic patterns for the molecular ion (inset A) and
simulated MS patterns of the molecular ion (inset B).
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Fig. S5. Spectral changes during reduction of complex 3a with N,H;xH,0 in THF solution (solid line —
initial forms, dashed lines — reduced form).
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Fig. S6. Spectral changes during reduction of complex 3b with N,H,;xH,0 in THF solution (solid line —

initial forms, dashed lines — reduced form).
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Fig. S7. Spectral changes during reduction of complex 3¢ with N,H;xH,0 in THF solution (solid line —

initial forms, dashed lines — reduced form).

M max

0,0 T v T g T T
500 600 700 800

Wavelength / nm

460
Fig. S8. Spectral changes during reduction of complex 3d with N,H4xH,0 in THF solution (solid line —

initial forms, dashed lines — reduced form).
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Fig. S9. Spectral changes during reduction of complex 4b with N,H,;xH,0 in THF solution (solid line —

initial forms, dashed lines — reduced form).
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Fig. $10. "H NMR spectra of complexes 3a-d (A-D respectively) and 4b (E) in the presence of
N,H4xH,0.
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Fitted EXAFS spectrum for 4b in R- and k-spaces.
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Fig. S12. Zeeman energy levels, allowed transitions, and theoretical ESR spectrum of Yb*' ion in
quartet state (S=3/2) with zero-field slitting parameters |Dy,| =1.46cm™, E=0.385 cm™,

Giso_vb = 2.34. "A" denotes the "extra" line.
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Fig. S13. Angular dependency diagram for the quartet state (S=3/2) with zero-field splitting

parameters |Dy,| = 1.46 cmt E=0.385¢cm ™, Giso_vb = 2.34.
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Fig. S14. A low-field (left) and a high-field (right) parts of the experimental W-band EPR spectrum of
[4b]” in THF solution at T = 25 K. The low-field part reveals g, line, and the high-field part shows the

hyperfine structure for Yb*" ion (I, = 5/2) with a constant of hyperfine interaction ay, = 10 mT.
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Fig. $15. Calculated M-H curves for Yb*" ion (experimental curve is marked in blue).

Table S2. Magnetic parameters of calculated M-H curves (see Fig. S15) for Yb*>' ion
without f-rt interaction. For Sy, = 1/2, 3/2, 5/2 and 7/2, the cases with R <2 p; are given. For

Svo =9/2,11/2 and 13/2, the cases with minimal R values are given.

Svo Lyp Jvp R, U8
1/2 3 5/2 0.19
1/2 3 7/2 1.66
3/2 3 3/2 1.52
3/2 3 5/2 0.32
3/2 3 7/2 1.99
5/2 3 1/2 1.64
5/2 3 3/2 0.58
5/2 3 5/2 1.02
7/2 3 1/2 0.10
7/2 3 3/2 0.85
7/2 3 5/2 2.03
9/2 3 3/2 2.67
11/2 3 5/2 4.90
13/2 3 7/2 7.01
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Fig. $16. Calculated M-H curves considering f-nt interaction of Yb®* and unpaired m-electron at the

Nc-decks (curve numbers correspond to the numbers in Table S3).

Table S3. Magnetic parameters of calculated M-H curves (see Fig.S16) considering f-m
interaction of the Yb*" ion f-shell and the unpaired m-electron at the Nc-decks. In the cases of

Svw=7/2,9/2,11/2 and 13/2, the value of R > 1.7 ;.

Curve Svp Ly, Sie Lne Jiotal Interaction R, us
number type

1 1/2 3 1/2 1 2 Antiferro- 0.26
2 1/2 3 1/2 1 3 Ferro- 0.15
3 3/2 3 1/2 0 2 Antiferro- 0.90
4 3/2 3 1/2 0 2 Ferro- 0.26
5 3/2 3 1/2 1 2 Antiferro- 0.15
6 3/2 3 1/2 1 1 Ferro- 0.10
7 5/2 3 1/2 0 2 Antiferro- 0.26
8 5/2 3 1/2 0 1 Ferro- 0.60
9 5/2 3 1/2 1 3 Antiferro- 0.60
10 5/2 3 1/2 1 1 Ferro- 0.58




Table S4. Crystal field splitting parameters and spin-orbital coupling constant (A) for 4b, [4b]” and
[Pc,Yb] TBA'.

Sample Energy, cm ™’ A cm™
Ei=E(,=-1)— E=E(L=3)-  Es=E(L=2)- E;=E(l,=1)—
E(l;=3) E(l;=2) E(l;=1) E(l;=0)
[PcYbI TBA® 46 255 5 100 ~126.5
[4b] 410 1355 80 1500 —68.5
ab 325 1355 70 1500 572
2,41
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Fig. S17. Experimental and theoretical x,T curves for [Pc,Yb] TBA'. The experimental curve was
reconstructed in the Origin 7.0 program according to the earlier published data.** The theoretical
curve was obtained based on the Van Vleck equation using parameters given in Table S4 for the case

(b)l when Ecrysta/field > ESOC-
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Fig. S18. Schematic representation of the crystal filed splitting for [Pc,Yb]"TBA®, [4b]” and 4b.
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Fig. $19. Thermogram (A) and results of evolved gas analysis by mass-spectrometry (B) for complex

4b.



