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SUPPORTING INFORMATION
Continuous Shape Analysis

Table S1. Continuous SHAPE measurement (CShM)[1-3] values of the 13 possible
coordination geometries for the Dy(IlI) ion with coordination number eight[4] in
compounds 1 and 2. The minimum values are indicated in bold.

Geometry Symmetry 1 2
OP-8 Dsn 30.154 30.366
HPY-8 Cr 22.635 23.156
HBPY-8 Deh 15212 15.039
CU-8 On 10.845 11.281
SAPR-8 Dad 1.348 1.603
TDD-8 D24 0.902 1.208
JGBE-8 D2d 13.177 13.161

JETBPY-8 Dsn 29.264 28.647
JBTP-8 Cav 2502 2267
BTPR-8 Cov 1.908 1.806
JSD-8 D2d 3.289 3.079
TT-8 Ta 11.667 12.011

ETBPY-8 Dan 24.588 23.622
OP-8 = Octagon; HPY-8 = Heptagonal pyramid; HBPY-8 = Hexagonal bipyramid; CU-8 = Cube;
SAPR-8 = Square antiprism; TDD-8 = Triangular dodecahedron; JGBF-8 = Johnson-
Gyrobifastigium (J26); JETBPY-8 = Johnson-Elongated triangular bipyramid (J14); JBTP-8 =
Johnson-Biaugmentedtrigonal prism (J50); BTPR-8 = Biaugmentedtrigonal prism; JSD-8 = Snub
disphenoid (J84); TT-8 = Triakis tetrahedron.
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Figure S1. (a) Thermal variation of the ymT product for compounds 1-3; (b)
Isothermal magnetization of compounds 1-3 at 2 K.
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Figure S2. Frequency dependence of y'm for compound 1 with Hec = 0 Oe (a) and 600 Oe (b) in
the temperature range 1.9—4.0 K. Solid lines are the best fit to the Debye model.
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Figure S3. Field dependence of y"'m for compound 1 at different frequencies at 1.9 K.
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Figure S4. Frequency dependence of y"'m for compound 1 at 1.9 K with different applied DC
fields. Solid lines are the best fit to the Debye model.
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Figure S5. Field dependence of the relaxation time, t, for compound 1 at 1.9 K. Solid line is the
fit to the general model (equation 1 in the text) with: n = 4 (fixed value), A =1.8(1) x 108 s K™
T+ B1=4.8(4) x 10* s, B2=3.8(9) x 102 T2and D =2.8(4) x 10*s™%.
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Figure S6. Cole-Cole plot for compound 1 with Hae = 0 Oe (a) and 600 Oe (b). Solid lines are the

best fit to the Debye model.
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Figure S7. Field dependence of y'm for compound 2 at different frequencies at 1.9 K.
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Figure S8. Frequency dependence of y"m for compound 2 at 1.9 K with different applied DC
fields. Solid lines are the best fit to the Debye model.
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Figure S9. Field dependence of the relaxation time, t, for compound 2 at 1.9 K. Solid line is the
fit to the general model (equation 1 in the text) with n =4 (fixed value), A =2.1(1) x 10 s* K
T+, B1=6.6(1) x 10°s1, B2=2(1) x 10 T2and D =5.3(1) x 10°s™%.



Figure S10. Cole-Cole plot for compound 2 with Hae = 1000 Oe. Solid lines are the best fit to the
Debye model.
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Figure S11. Field dependence of y"'m for compound 3 at different frequencies at 1.9 K.
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Figure S12. Cole-Cole plot for compound 3 with Hac = 1000 Oe. Solid lines are the best fit to the
Debye model with two relaxation processes.
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Figure S13. Plot of the Ln 1o vs. the distortion parameter from the ideal TDD-8
geometry (lower scale) and the Pauling electronegativity of the X group (upper
scale) in compounds 1, 2 and 4.
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Figure S14. Plot of Ueit vs. the distortion parameter from the ideal TDD-8
geometry (lower scale) and the Pauling electronegativity of the X group (upper
scale) in compounds 1, 2 and 4.
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Figure S15. X-ray powder diffractogram of compound 2 and the simulated one from the single
crystal structure.
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Figure S16. X-ray powder diffractogram of compound 3 and the simulated one from the single
crystal structure of compound XOYTUD reported by Mercuri et al. [5]
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Infrared spectroscopy (FT-IR)

Compounds 1 and 2 show very similar IR spectra (Figure S17) with differences attributed
to the different anilato ligand in each compound: 2,5-dihydroxy-1,4-benzoquinone for 1 and
chlorananilato for 2. The main bands and their assignments are shown in Table S2.
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Table S2. Selected vibrational frequencies (cm™) for compounds 1 and 2.
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Figure S17. IR spectra in the 4000400 cm™ region of compounds 1 (a) and 2 (b).
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