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S1. General Synthetic Considerations

All chemicals and solvents were commercially obtained and used as received
without any further purification. Both 4,6-dihydrazineylpyrimidine and 6-
(hydroxymethyl)-2-carbaldehyde-pyridine were synthesized by the procedure based on
the literature.[1,2] The IR measurements of solid samples were performed on a Perkin-
Elmer Fourier transform infrared (FTIR) spectrophotometer using the reflectance
technique (4000400 cm™), and samples were prepared as KBr disks. IR bands (Figure
S7) were labeled according to their relative intensities with vs. (very strong), s (strong),
m (medium), and w (weak). Elemental analyses for C, H, and N were carried out on a
Perkin-Elmer 2400 analyzer. 'H NMR spectra were recorded on a Bruker Avance 500
MHz spectrometer. Chemical shifts are reported in ppm relative to residual proton or
carbon signals of the solvents DMSO-ds (01 = 2.50 ppm).
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Figure S1. Schematic drawings of the synthetic route of ligand HzL.

S2. NMR Spectroscopy
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Figure S2. '"H-NMR spectrum of ligand HzL in DMSO-ds recorded at room temperature. Solvent
peaks are marked with asterisks (DMSO-ds, *; H20, **; MeOH, ***).
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S2. IR spectra
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Figure S3. IR spectrum of solid samples of ligand H-:L.
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Figure S4. IR spectrum of solid samples of complex Dya.
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Figure S5. IR spectrum of solid samples of complex Dya.
S3. Crystallographic Details

Table S1. Crystallographic data of Dy2 and Dya.

Complexes Dy: Dys
empirical formula Ci1s8HuBreDy2NsO1s CssH120ClaDysN32040
formula weight, g-mol! 1417.07 3009.91
crystal size, mm3 0.21 x0.19 x0.17 0.22x0.21 x0.2
crystal system Triclinic Tetragonal
space group P-1 P4»/nmc
T,K 293(2) 296.15
A A 0.71073 0.71073
a, A 11.5795(19) 20.7954(6)
b, A 13.976(2) 20.7954(6)
c, A 14.945(3) 13.6931(7)
a, ° 113.935(3) 90
B, ° 92.357(4) 90
Y, ° 110.104(3) 90
Vv, As 2029.5(6) 5921.6(5)
V4 2 2
p (cal), grcm 2.319 1.688
F(000) 1340.0 3000.0

20 range [°] 3.05 to 52.152 3.562 to 52.126




Tmin / Tmax
measured refl.
unique refl. [Rint]
goodness-of-fit (F?)
data / restr. / param.
R1, wR2 (I>2o(1))
R1, wR2 (all data)

0.152/0.195
12854

7984, 0.0455
1.015
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0.560 / 0.585
35701
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3103 /242 /230
0.0572, 0.1629
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res. el. dens. [e-A'f’] 2.16/-1.49 1.95/-0.81
R =3 (k|- |ED Ik ok =[S alF|-[F) LR ]
Table S2. Selected bond distances (A) in complexes Dyz and Dya.
Dy: Dy
Dy1-N4 2.512(6) Dy2-N7 2.569(7) Dy1-N2 2.488(6)
Dy1-N2 2.531(6) Dy2-N8 2.498(6) Dy1-N2# 2.488(6)
Dyl-N1 2.522(6) Dy2-N5 2.525(6) Dy1-N4# 2.543(6)
Dy1-O1 2.447(5) Dy2-O2 2.388(5) Dy1-N4 2.543(6)
Dy1-O12 2.371(5) Dy2-O7 2.398(6) Dy1-N1 2.437(3)
Dy1-O8 2.384(5) Dy2-O5 2.437(6) Dy1-N1# 2.437(6)
Dy1-O10 2.423(6) Dy2-O4 2.447(6) Dy1-O1 2.273(6)
Dy1-O9 2.380(6) Dy2-O3 2.409(5) Dy1-O1# 2.273(6)
Dy1-O11 2.462(5) Dy2-06 2.419(6)
Symmetry code: # 1-Y, 1-X, 1/2-Z;
Table S3. Selected bond angles (°) in complexes Dyz and Dya.
Dy: Dy
N4-Dy1-N1 = 123.40(19) 0O2-Dy2-N7 120.8(2) N2-Dy1-N4# 82.4(2)
O1-Dyl-N2  121.94(19) 02-Dy2-07 75.5(2) N4#-Dy1-N4 77.7(3)
01-Dyl-O11  122.8@2) 02-Dy2-04  112.9(2) N1-Dy1-N4# 87.81(18)
O12-Dyl-N4  824(2)  O7-Dy2-N8 75.1(2) N1-Dy1-N4 126.85(18)
012-Dy1-010 91.9(2) 0O7-Dy2-N5 77.8(2) N1#-Dy1-N4 87.8(5)
08-Dyl-N1  77.62(19) O5-Dy2-N5 82.6(2) 01-Dy1-N2# 78.1(2)
010-Dy1-N2 131.9(2) 0O4-Dy2-N7 126.3(2) O1#-Dy1-N2# 130.3(2)
010-Dy1-N1 89.2(2) 0O3-Dy2-N7 125.7(2) O1#-Dy1-N4 89.0(3)
09-Dy1-N4 89.1(2) 0O3-Dy2-N8 79.9(2) O1#-Dy1-N1 88.1(2)
09-Dy1-N1 81.5(2) 0O3-Dy2-05 104.4(2) O1-Dy1-O1# 107.4(4)
09-Dyl-O1  1244(2)  06-Dy2-N8 86.5(2)
O11-Dyl-N2  1146(2)  06-Dy2-N5 80.8(2)

Symmetry code: # 1-Y, 1-X, 1/2-Z;



Figure S7. Packing models along a and b axes of complex Dya.

Table S4. The CShM values calculated by SHAPE 2.1 [3,4] of Dy ions in Dy and Dya.

Dy: Dy
Coordination Geometry =~ Dyl  Dy2 Coordination Geometry Dyl
Johnson trijrc‘gil)ar cupolald 1, 326 15714  Hexagonal bipyramid (D6h)  13.146
Capped cube J8 (C4v) 8.619 8.037 Cube (Oh) 11.207
Spherici‘;zlf‘éﬁ)capped 7510 7.052 Square antiprism (D4d) 6.016
Capped ]sl%u(acrzj)ntiprism 2.557 1.465 Triangular dodecahedron (D2d)  3.675

Spherical capped square
antiprism (C4v)
Tricapped trigonal prism

1.470 0.743 Johnson gyrobifastigium J26 (D2d) 10.056

Johnson elongated triangular

2443 2962 22.62

J51 (D3h) 3 296 bipyramid J14 (D3h) 625

Spherical t'rlcapped trigonal 1508  1.865 Biaugmented trigonal prism J50 1037
prism (D3h) (C2v)

Tndlmm}ge(‘é;,o)sahedmn 11.995 11.488 Biaugmented trigonal prism (C2v) 3.284

Hula-hoop (C2v) 9.342 10.518 Snub diphenoid J84 (D2d) 3.944
Muffin (Cs) 1.369 1.292
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Figure S8. Coordination polyhedrons of Dy ions in complex Dy.

Figure S9. Coordination polyhedrons of Dy ions in complex Dya.

S5. Direct current (dc) magnetic susceptibility measurements
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Figure 510. Molar magnetization (M) vs. field (H) of Dy at indicated temperatures.
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Figure S11. Molar magnetization (M) vs. field (H) of Dys at indicated temperatures.

S6. Alternating current (ac) magnetic susceptibility measurements
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Figure S12. Field-dependent out-of-phase ac susceptibility of Dy2 at 1.9 K with a frequency of 1000

Hz.
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Figure S13. Temperature-dependent ac susceptibility of Dy: at indicated frequencies under 1000
Oe dc field.
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Figure S14. Temperature-dependent ac susceptibility of Dyu at zero dc field.
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Figure S15. Field-dependent ac susceptibility of Dys at 1.9 K with a frequency of 1000 Hz.
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Figure S16. Temperature-dependent ac susceptibility of Dy at indicated frequencies under 500 Oe
dc field.
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Figure S17. Plots of T vs. T"! for Dy2 obtained under 1000 Oe dc fields. The red lines represent the
best fit.
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Figure S18. Plots of 7 vs. T"! for Dy obtained under 500 Oe dc fields. The red lines represent the
best fit.

S7. CC-Fit results

Table S5. CC-Fit results for frequency-dependent ac susceptibility of Dy2 under 1000 Oe dc field.

T/K Xs XT /s T_err o a_err
1.89385 2.74234 9.55077 7.72543E-4  5.12499E-6 0.05495 0.00392
2.10264 2.48729 8.70245 5.07341E-4  5.11869E-6 0.0582 0.00578
2.29491 2.34242 7.89523 3.04647E-4 2.0003E-6 0.05425 0.0035
2.49951 2.16375 7.52685 2.13948E-4 3.07678E-6 0.0714 0.00657
2.69979 2.0055 7.04531 1.37468E-4  1.92458E-6 0.07621 0.00509

Table S6. CC-Fit results of frequency-dependent ac susceptibility of Dys under 500 Oe dc field.



T/K Xs XT T/s T_err o a_err
2.09997 0.04121 0.08594 0.00107 3.464E-5 0.20558 0.01471
2.29992 0.038 0.07985  8.57297E-4 2.42292E-5  0.18494 0.01308
2.50004 0.03533 0.07315  6.50848E-4 5.79072E-5 0.15318 0.04271
2.69997 0.03206 0.06921  5.19327E-4 1.00097E-5  0.17417 0.0085
2.89986 0.02964 0.06487  4.17852E-4 7.67784E-6  0.18093 0.00759
3.09965 0.02787 0.06105  3.43886E-4 5.66543E-6  0.17821 0.0065
3.29977 0.0258 0.05762  2.80857E-4 5.53424E-6  0.18457 0.00715
3.49982 0.02395 0.05462  2.28093E-4 5.53726E-6  0.19263 0.00795
4.00014 0.02219 0.04826 1.65342E-4 4.64493E-6  0.19196 0.00798
4.50009 0.0192 0.04325  1.09882E-4 7.36767E-6  0.21809 0.01437

Table S7. Parameters with standard error obtained from fitting the plots of the relaxation time 7
vs. 1/T for Dy2 and Dya.

T/K U/ K To/s C n
Dy: (1000 Oe) 17(4) 42(3)E-7 144(5) 3(0.3)
Dy (500 Oe) 16(2) 1.0Q)E-3 98(9) 3(0.8)

S$8. Magellan calculations

Figure S20. Side view of the orientations of the main magnetic axes of the ground state of Dya.
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