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Fig. S1 Distorted trigonal-bipyramid geometry ground Fel (a), Fe2 (b), Fe4 (d), Fe5 (e) and
distorted octahedral geometry around Fe3 (c), Fe6 (f) for complex 1.
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Fig. S4 yuT vs T plots for 4 at 1000 Oe. The solid line is the best fit according to the Hamiltonian

givenineq 1.
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Fig. S5 Temperature dependence of the y7 product at 1000 Oe for complexes FegDy (1), FesY
(4), and T (FegDy)—ymT (FesY) (left). The ymT plot of FegDy (1) and the substituted yy 7T plot
(FegDy)—mT (FegY) on logarithmic temperature scale (right).
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Fig. S6 Plots of isothermal magnetization M versus field A for 1-3 at 2 K (a). Field dependence
of magnetizations of 1(b), 2 (c), 3 (d)
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Fig. S7 Temperature dependence of the in-phase (y'y) and out-of phase (y'm) ac susceptibility
signals of 1 measured under 2.0 Oe field with a zero dc field. The solid lines are guides for the

eyes.
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Fig. S8 Temperature dependence of the in-phase (y'y) and out-of phase (y'm) ac susceptibility
signals of 2 measured under 2.0 Oe field with a zero dc field. The solid lines are guides for the

cyes.
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Fig. S9 Temperature dependence of the in-phase (y'y) and out-of phase (y'm) ac susceptibility
signals of 2 measured under 2.0 Oe field with a 1500 Oe dc field. The solid lines are guides for the

eyes.
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Fig. S10 Magnetization relaxation time In(y"/x") vs T! plots for 2. The solid line is fitted with the

Debye model.
B,

I —a—100HZ s 0.10 =8 100HZ
— —g— 320HZ [ - —— 320HZ
g 44 b 445HZ [e} e 445HZ

e STGHZ 576HZ

o 34 —o—::::: m.E 0.05 IssSHz

——
£ —ez | E 2
~— ..8_ 0.004
= 14 .
= R
Oy v v 7 v v -0.05 ey 7 T 7 - v
2 4 6 8 10 12 2 4 6 8 10 12
T/K T/IK

Fig. S11 Temperature dependence of the in-phase (y'v) and out-of phase (") ac susceptibility

signals of 3 measured under 2.0 Oe field with a zero dc field. The solid lines are guides for the
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Fig. S12 Temperature dependence of the in-phase (y'v) and out-of phase (y"\) ac susceptibility

signals of 3 measured under 2.0 Oe field with a 3000 Oe dc field. The solid lines are guides for the

eyes.
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Fig. S13 Magnetization relaxation time In(y'/x") vs T-! plots for 3. The solid line is fitted with the
Debye model.
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Fig. S14 Temperature dependence of the in-phase (y'y) and out-of phase (y"\) ac susceptibility
signals of 4 measured under 2.0 Oe field with a zero dc field. The solid lines are guides for the

eyes.

Table S1. Bond Valence Calculations (BVS) for complexes 1—4

Complex1 Complex 2 Complex 3 Complex 4
atom +2 +3 +2 +3 +2 +3 +2 +3
Fel 253 299 2.57  3.04 252 299 2.53 299
Fe2 2.60 3.07 2.60 3.07 2.60 3.07 2.60 3.07
Fe3 255 3.01 2.60 3.07 2.55  3.02 2.62  3.10
Fed 256 3.02 2.61  3.09 2.56  3.02 2.60 3.07
Fe5 256 3.03 2.61  3.09 2.56  3.03 2.58 3.05
Fe6 254 3.00 2.57  3.03 2.54  3.00 2.54  3.00




Table S2. Selected bond angles for 1-4

O(14)-Dy(1)-0(13)
(y angle)
o angle (014, O13)
O(12)-Dy(1)-O(4)
(y angle)
o angle (012, O4)

O(14)-Tb(1)-0(13)
(y angle)

o angle (014, O13)

O(12)- Tb(1)-O(4)
(y angle)

o angle (012, 0O4)

O(14)-Gd(1)-0(13)
(y angle)

o angle (014, O13)

O(12)- Gd(1)-O(4)
(y angle)

o angle (012, 04)

O(17)-Y(1)-O(16)
(y angle)
o angle (017, 016)
04)-Y(1)-0(12)
(y angle)
o angle (04,012)

117.87(13)

59.93(13)
101.17(14)

50.58(14)

117.96(12)

58.98
101.28(12)

50.64

117.8(2)

58.90
100.1(3)

50.05

114.72(14)

57.36
101.24(13)

50.62

1
0O(19)-Dy(1)-0(18)
(y angle)

a angle (019, O18)
0O(21)-Dy(1)-0(20)
(y angle)

o angle (021, 020)

2

0O(19)- Tb(1)-O(18)
(y angle)

o angle (019, O18)

0O(21)- Tb(1)-0(20)
(y angle)

o angle (021, 020)

3
0O(19)- Gd(1)-0(18)
(y angle)

o angle (019, O18)
0(21)- Gd(1)-0(20)
(y angle)

o angle (021, 020)

4

0O(15)- Y(1)-O(14)
(y angle)

o angle (015, O14)

0O(18)- Y(1)-0(19)
(y angle)

o angle (018, O19)

114.65(16)

57.32(16)
127.48(16)

63.73(16)

115.88(14)

57.94
127.82(16)

63.91

116.2(3)

58.10
128.2(3)

64.10

118.07(12)

59.04
126.75(14)

63.38

Table S3. Measured AE ¢/ kg and 7, values for 2 and 3.

Complex 2 Complex 3
Frequency  AE./ kg AE s/ kg 7
(Hz) (k) (k) (s)
320 7.46 1.33x10° 11.96 8.56x1077
445 7.10 1.37x10° 12.31 6.78x1077
576 6.75 1.43x10° 12.47 5.98x1077
666 6.54 1.47x10° 12.18 6.37x107
779 6.13 1.62x10° 12.19 6.22x107
999 5.71 1.75x10° 11.44 8.06x1077




