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Figure S1. '"H NMR spectrum of the bishydroxylamine as a precursor of iPrs;BPBN (2',4',6'-triisopropylbiphenyl-
3,5-diyl bis(z-butyl nitroxide), measured in dimethyl sulfoxide-ds at room temperature. Chemical shifts are shown

with respect to the residual solvent peak at 2.50 ppm.
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Figure S2. 3C NMR spectrum of the bishydroxylamine as a precursor of iPrsBPBN, measured in dimethyl sulfoxide-ds

at room temperature. Chemical shifts are shown with respect to the solvent methyl signal at 39.52 ppm.
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Figure S3. FT-IR spectra of neat samples for (top) [Gd(hfac)3;(H20),], (middle) [ {Gd(hfac);(u-iPrsBPBN)}.] (1),

and (bottom) iPr:BPBN.
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Table S1. Selected geometrical data of 1¢(CH2Cl2)2.9

Compound 1+(CH2Cl)2
distance d / A

Gd1-01 2.344(8)
Gd1-01* 2.344(8)
Gd1-02A 2.541(19)
Gd1-0O2A* 2.541(19)
Gd1-0O3A 2.657(18)
Gd1-O3A* 2.657(18)
Gd1-O3B 2.141(15)
Gd1-O3B* 2.141(15)
Gd1-O4A 2.371(17)
Gd1-O4A* 2.371(17)
Gd1-04B 2.425(16)
Gd1-O4B* 2.425(16)
Gd1-02B 2.166(16)
Gd1-0O2B* 2.166(16)
OI1-N1 1.296(10)
N1-C1 1.406(11)
N1-C5 1.501(16)

Compound 1+(CH2Cl)2
angle 8/ °

01*-Gd1-01 84.0(4)
O1*-Gd1-02A 145.6(5)
O1*-Gd1-02A* 96.0(6)
01-Gd1-O2A* 145.6(5)
01-Gd1-02A 96.0(6)
01-Gd1-O3A 70.3(5)
O1*-Gd1-O3A* 70.3(5)
01-Gd1-O3A* 83.0(4)
O1*-Gd1-03A 83.0(4)
01-Gd1-O4A* 72.5(5)
O1*-Gd1-O4A 72.5(5)
O1*-Gd1-O4A* 144.5(5)
01-Gd1-O4A 144.5(5)
01*-Gd1-04B* 80.4(5)
01-Gd1-0O4B 80.4(5)
01*-Gd1-04B 133.9(5)
01-Gd1-0O4B* 133.9(5)
03B-Gd1-O1* 81.1(5)
0O3B*-Gd1-01* 75.1(5)
03B-Gd1-01 75.1(5)
03B*-Gd1-01 81.1(5)
03B-Gd1-O4A 75.2(6)
0O3B*-Gd1-O4A* 75.2(6)
02B*-Gd1-01 153.1(5)
02B-Gd1-01 109.7(5)
02B-Gd1-O1* 153.1(5)
02B*-Gd1-01* 109.7(5)
02B-Gd1-04B 72.4(6)
02B*-Gd1-04B* 72.4(6)
01-Gd1 144.9(7)
N1-C1 115.3(8)
N1-C5 116.2(9)

a) The symmetry operation code of * is 3/4 —y, 3/4 —x, 3/4 — z.
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Figure S4. Simulated curves of the ym7 vs T (a) and M vs H (b) plots for [{Gd(hfac);(u-iPrsBPBN)}»] (1). The

adjustable parameter j is unique with the 4f-2p heterospin interaction parameter 2J frozen to be +1.2 K. The spin

Hamiltonian utilized here was :

ﬁ = _2J(§(;d| 'SAmm + SA(idI 'SAmd} + SA(;dz .SAde + SA(;dz 'SAmAA) _2j(SAnml .SAradZ + SAmd}'SAmM) .
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Figure S5. iPr;BPBN is approximately treated as a S = 1 species, and a mean-field parameter (zj) was applied to the

analysis. In (a), four spin centers (S = 7/2, 1, 7/2, and 1) are circularly arranged, and the nearest neighbors are coupled

with a unique J. Intermolecular interactions correspond to zj. In (b), two spin centers (S = 7/2 and 1) are coupled with

J. Intermolecular interactions as well as interaction between the counterparts are confined to zj.
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Figure S6 and Table S2. Atomic numbering scheme and Mulliken atomic spin densities for the triplet and singlet

states of iPrs3BPBN. DFT calculation was performed at the ub3lyp/6-311+g(d) level [S1].
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l&s 1 \ H48 s
H
label symbol spin density
triplet singlet
1 0] 0.506882 0.514553
2 N 0.412135 0.405809
3 C -0.142911 -0.045716
4 C 0.169098 0.000759
5 H -0.007976  -0.000007
6 C 0.188855 0.011196
7 H -0.011711 -0.000453
8 C -0.025824 0.000372
9 C -0.075718 -0.081737
10 C 0.025951 0.030074
11 H -0.000433 -0.000387
12 H -0.001249  -0.001139
13 H 0.000188 0.000167
14 C 0.009142 0.007639
15 H -0.000230 -0.000300
16 H 0.000769 0.000712
17 H -0.000823 -0.000891
18 C 0.022794 0.022207
19 H -0.000003 -0.000411
20 H -0.000113 -0.000540
21 H -0.000619 -0.000475
22 C -0.000462 0.000463
23 C -0.007418 0.002688
24 C 0.000756 0.000462
25 H -0.000131 -0.000001
26 C -0.002226  -0.000223
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Figure S7 and Table S3. Atomic numbering scheme and Mulliken atomic spin densities for the triplet and singlet
states of [ {Y(hfac)3(H20)}2(u-iPrsBPBN)]. DFT calculation was performed at the ub3lyp level with 6-311+g(d) for C,
H, N, O, F and lanl2dz for Y [S1].
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) 52
Fd 2! 50
F
label symbol spin density
triplet singlet
1 Y 0.030519 -0.028582
2 O 0.347883 -0.361528
3 N 0.518861 -0.518982
4 C -0.105633 0.046268
5 C 0.154733 0.000289
6 C 0.193187 -0.002245
7 C -0.078195 -0.000088
8 C -0.036739 0.030891
9 C 0.031305 -0.031132
10 C -0.026527 0.026164
11 C 0.022925 -0.017604
12 C 0.003557 0.000136
13 C -0.002460 0.003318
14 C 0.001079 -0.000569
15 C -0.002442 0.000307
16 C 0.005032 -0.002297
17 C -0.000821 -0.000231
18 C -0.000675 0.000724
19 C -0.000449 0.000284
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Figure S8 and Table S4. Atomic numbering scheme and Mulliken atomic spin densities for the nonet and septet
states of [Gd(hfac);(H.O)(iPrsBPBNH)] (2). DFT calculation was performed at the ub3lyp level with 6-311+g(d) for
C,H, N, O, F and sdd for Gd [S1].

> \“' e H H‘ e "
g >’ b
HH o / H ‘ﬁo {
3 ' . Ha
Hae 4 He2 HE~
G4 \ S| 197 H
H X OB
K/
label  symbol spin density
nonet septet

1 Gd 7.059999 7.024140
2 0] 0.325027 -0.330321
3 N 0.580836 -0.580015
4 C -0.102973 0.102022
5 C 0.095142 -0.095270
6 C 0.107015 -0.106863
7 C -0.044211 0.043922
8 C -0.072596 0.073241
9 C 0.034530 -0.034476
10 C 0.019978 -0.018891
11 C -0.000113 -0.000001
12 C 0.001689 -0.001715
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17 C 0.000606 -0.000536
18 C -0.000361 0.000344
19 C -0.000306 0.000305
20 C -0.000023 0.000025
21 0] -0.002458 0.002456
22 N -0.006164 0.006056
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Figure S9. Calculated spin densities of the nonet and septet states of 2.

Nonet Septet

Note: The SCF energies were —5056.91058803 au with <$*> = 20.0001 and —5056.91062710 au with <§>>

=12.0125 for the nonet and septet states, respectively.
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