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Table S1. Main bond lengths (A) in (H:0)[Eu(CsO4(CN)Cl)2(H20)]-34H:0 (1).

Atom Atom Length (A)

Eul
Eul
Eul
Eul
Eul

O11W
O21
02
O3
031!

Atom Atom Length (A)
2.402(7) Eul O12 2.423(4)
2.436(5) Eul O12!'  2.423(4)
2.436(5) Eul O13 2.436(4)
2.441(5) Eul O13!  2.436(4)
2.441(5)

11/2-x,+y, 1/2 -z

Table S2. Main bond angles (°) in (H:O)[Eu(CsOs(CN)Cl)2(H20)]-34H:0 (1).

Atom Atom Atom Angle(°) | Atom Atom Atom Angle (°)
O11W  Eul 02 12511(11) | O12'  Eul O3  72.21(15)
O11W  Eul O2' 12511(11) | O12* Eul O3!' 131.35(15)
O11W  Eul O3  71.95(11) | O12  Eul O3  131.35(15)
O11W  Eul O3' 7195(11) | O12 Eul O3!' 72.22(15)
O11W  Eul O12 12497(10) | O12 Eul O12!' 110.1(2)
O11W  Eul O12!' 12497(10) | O12* Eul O13! 65.27(15)
O11W  Eul O13 71.11(11) | O12 Eul O13! 142.15(16)
O11W  Eul O13' 71.11(11) | O12* Eul O13 142.15(16)
02 Eul O2' 109.8(2) | O12 Eul O13 65.27(15)
02 Eul O3!' 141.85(15) | O13! Eul 02  132.39(15)
02 Eul O3  64.54(15) | O13  Eul 02  72.44(16)
o2t Eul O3' 6454(15) | O13! Eul O2!' 72.44(16)
02! Eul O3 141.85(15) | O13 Eul O2!' 132.39(15)
O3t Eul o3 1439(2) | O13' Eul O3! 83.78(15)
012  Eul 02  70.58(16) | O13* Eul O3  84.70(16)
012!  Eul 02 7093(15) | O13 Eul O3!' 84.71(16)
012t Eul 02! 70.58(16) | O13  Eul O3  83.78(15)
012 Eul O2' 7093(15) | O13! Eul OI13  142.2(2)

11/2-x,+y, 1/2 -z




Table S3. Main bond lengths (A) in (H:0)[Dy(CsO4(CN)Cl)2(H20)]-44H:0 (2).

Atom Atom Length (A) | Atom Atom Length (A)
Dyl 02 2.392(4) Dyl O12! 2.399(4)
Dyl 02! 2.392(4) Dyl 013! 2.411(4)
Dyl o3 2.396(4) Dyl 0O13 2.411(4)
Dyl O3! 2.396(4) Dyl O11W  2.433(6)
Dyl 012 2.399(4)

13/2-x, +y, 3/2 - z.

Table S4. Main bond angles (°) in (H:O)[Dy(CsOs(CN)Cl)2(H20)]-44H:O (2).

Atom Atom Atom Angle(®) | Atom Atom Atom Angle(°)
02 Dyl 02! 109.36(19) | O3' Dyl 012 132.75(13)
02! Dyl O3  142.73(13) | O3* Dyl 0O12! 73.34(13)
02t Dyl O3! 6597(12) | O3' Dyl O13!' 83.55(13
02 Dyl (OX] 65.97(12) | O3t Dyl O13  83.85(13
02 Dyl O3! 142.73(13) | O3 Dyl O13!' 83.85(13
02 Dyl O12  69.84(13) | O3 Dyl  0O13  83.55(13
02 Dyl O12' 70.74(13) | O3 Dyl O11W  70.36(9)
02t Dyl O12 70.74(13) | O3t Dyl O11W  70.36(9)
02t Dyl 012! 69.84(13) | O12 Dyl O12!' 108.62(19)
02 Dyl O13 131.83(13) | O12 Dyl 0O13  66.01(13)
02t Dyl O13! 131.83(13) | O12 Dyl O13' 141.94(13)
02 Dyl 013! 7317(13) | O12' Dyl 013! 66.01(13)
02t Dyl 013 7317(13) | O12' Dyl  O13 141.94(13)
02! Dyl OI11IW 12532(10) | O12' Dyl O11W 125.69(9)
02 Dyl O11W 125.32(10) | O12 Dyl OI11W 125.69(9)
o3 Dyl O3! 140.72(19) | O13 Dyl O13! 141.90(18)
o3 Dyl O12' 132.74(13) | O13t Dyl O11W  70.95(9)
03 Dyl 012 7334(13) | O13 Dyl OI11W 70.95(9)

13/2-x, +y, 3/2 - z.
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Table S5. Crystal data for compounds (H3O)[Eu(CsOs(CN)Cl)2(H20)]-34H20 (1) and

(H:0)[Dy(CsO4(CN)Cl)2(H20)]-44H:0 (2).

Compound 1 2
CCDC 2401611 2402436
Formula Ci1sH2Cl2EuN209 C1sH2ClDyN20y9
Deate./ g cm? 0.919 0.933
p/mm-? 1.689 1.977
Formula Weight 565.04 575.58
Colour red pink
Shape block plate
Size/mm3 0.09 x0.05x0.03  0.20 x 0.10 x 0.06
T/K 119.6(8) 120.00(10)
Crystal System monoclinic monoclinic
Space Group P2/n P2/n
a/A 11.973(3) 11.9237(4)
b/A 13.885(6) 14.0496(8)
c/A 12.285(4) 12.2263(5)
al° 90 9
B/° 90.21(3) 90.254(4)
y/° 90 90
V/As 2042.3(12) 2048.17(16)
V4 2 2
Wavelength/A 0.71073 0.71073
Radiation type Mo K Mo K
Omin/® 3.317 3.333
Ohmax/® 25.437 25.053
Measured Refl's. 10514 14733
Indep't Refl's 3554 3599
Refl's 1> 2 o(I) 2486 3259
Rint 0.1133 0.0624
Parameters 138 138
Restraints 36 12
Largest Peak 1.413 4.449
Deepest Hole -1.250 -1.336
GooF 0.959 1.076
wRe (all data) 0.1323 0.1455
wR2 0.1252 0.1432
Ri (all data) 0.0762 0.0535
R 0.0555 0.0506




u Experimental

IL o ﬁU‘” / Simulated
/ 4 Jul | | n \ N . M r M P
- ) LI/ A N — LA s o ___,._,J«T SN, nfv\__T,v M eamr i
5

10 15 20 25 30 35 40
26 (°)

Figure S1. Simulated (red) and experimental (black) X-ray powder diffractograms for
compound (HsO)[Dy(CeOs(CN)Cl)2(H20)]-44H20 (2).

Y1 (cm3 K mol-1)

8\\\\\
0 50 100 150 200 250 300
T(K)

Figure S2. Thermal variation of the xmT product for compound
(HsO)[Dy(CesOs(CN)Cl)2(H20)]-44H20 (2).
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Figure S3. Frequency dependence of x'm at different temperatures with an applied DC field of
80 mT for compound 2. Solid lines are the best fit to the Debye model.
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Figure S4. Arrhenius plot of the relaxation times (7) obtained from the fit of y'm, with a DC field
of 80 mT. The solid line is the best fit to a model with Orbach and Direct relaxation mechanisms
(Equation (2)).



