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Table S1.  Crystal data and structure refinement for [Sr(2.2.2)(H2O)(CF3SO3)][CF3SO3]

Empirical formula 
C20 H38 F6 N2 O13 S2 Sr

Formula weight 
780.26

Temperature 
143(2) K

Wavelength 
0.71070 Å

Crystal system 
Monoclinic

Space group 
Cc

Unit cell dimensions
a = 17.729(4) Å
= 90°.


b = 11.889(2) Å
= 116.462(10)°.


c = 16.456(2) Å
 = 90°.

Volume
3105.2(10) Å3
Z
4

Density (calculated)
1.669 Mg/m3
Absorption coefficient
1.969 mm-1
F(000)
1600

Crystal size
0.34 x 0.28 x 0.21 mm3
Theta range for data collection
2.14 to 27.54°.

Index ranges
-22<=h<=23, -15<=k<=15, -21<=l<=21

Reflections collected
10850

Independent reflections
5660 [R(int) = 0.0294]

Completeness to theta = 27.54°
93.4 % 

Absorption correction
None

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
5660 / 5 / 404

Goodness-of-fit on F2
1.027

Final R indices [I>2sigma(I)]
R1 = 0.0477, wR2 = 0.1180

R indices (all data)
R1 = 0.0508, wR2 = 0.1203

Absolute structure parameter
0.027(6)

Extinction coefficient
0.0259(10)

Largest diff. peak and hole
1.436 and -1.349 e.Å-3
Table S2. Bond lengths [Å] and angles [°] for [Sr(2.2.2)(H2O)(CF3SO3)][CF3SO3] 

_____________________________________________________ 

Sr(1)-O(8) 
2.570(4)

Sr(1)-O(7) 
2.618(3)

Sr(1)-O(6) 
2.681(3)

Sr(1)-O(1) 
2.702(4)

Sr(1)-O(2) 
2.715(3)

Sr(1)-O(3) 
2.722(3)

Sr(1)-O(5) 
2.727(3)

Sr(1)-O(4) 
2.745(3)

Sr(1)-N(2) 
2.842(3)

Sr(1)-N(1) 
2.918(4)

S(1)-O(9) 
1.420(4)

S(1)-O(10) 
1.434(4)

S(1)-O(8) 
1.439(4)

S(1)-C(19) 
1.814(5)

F(1)-C(19) 
1.342(7)

F(2)-C(19) 
1.307(9)

F(3)-C(19) 
1.324(8)

O(1)-C(2) 
1.419(5)

O(1)-C(3) 
1.435(5)

O(2)-C(5) 
1.421(5)

O(2)-C(4) 
1.433(5)

O(3)-C(8) 
1.424(5)

O(3)-C(9) 
1.430(5)

O(4)-C(10) 
1.430(5)

O(4)-C(11) 
1.433(6)

O(5)-C(15) 
1.433(5)

O(5)-C(14) 
1.437(5)

O(6)-C(16) 
1.423(6)

O(6)-C(17) 
1.443(5)

N(1)-C(1) 
1.459(7)

N(1)-C(13) 
1.480(6)

N(1)-C(12) 
1.493(6)

N(2)-C(7) 
1.475(5)

N(2)-C(6) 
1.482(5)

N(2)-C(18) 
1.485(5)

C(1)-C(2) 
1.507(7)

C(3)-C(4) 
1.512(7)

C(5)-C(6) 
1.507(6)

C(7)-C(8) 
1.525(6)

C(9)-C(10) 
1.511(6)

C(11)-C(12) 
1.507(6)

C(13)-C(14) 
1.501(8)

C(15)-C(16) 
1.498(6)

C(17)-C(18) 
1.512(7)

S(2)-O(11) 
1.424(4)

S(2)-O(12) 
1.431(5)

S(2)-O(13) 
1.438(4)

S(2)-C(20) 
1.821(7)

F(4)-C(20) 
1.332(8)

F(5)-C(20) 
1.323(9)

F(6)-C(20) 
1.335(10)

O(8)-Sr(1)-O(7)

138.09(12)

O(8)-Sr(1)-O(6)

142.53(11)

O(7)-Sr(1)-O(6)

71.14(10)

O(8)-Sr(1)-O(1)

67.91(13)

O(7)-Sr(1)-O(1)

77.07(12)

O(6)-Sr(1)-O(1)

147.89(11)

O(8)-Sr(1)-O(2)

77.44(11)

O(7)-Sr(1)-O(2)

65.34(10)

O(6)-Sr(1)-O(2)

108.30(9)

O(1)-Sr(1)-O(2)

60.40(9)

O(8)-Sr(1)-O(3)

67.45(12)

O(7)-Sr(1)-O(3)

140.42(10)

O(6)-Sr(1)-O(3)

75.66(10)

O(1)-Sr(1)-O(3)

135.30(12)

O(2)-Sr(1)-O(3)

106.92(9)

O(8)-Sr(1)-O(5)

141.16(10)

O(7)-Sr(1)-O(5)

66.43(9)

O(6)-Sr(1)-O(5)

62.21(9)

O(1)-Sr(1)-O(5)

101.00(11)

O(2)-Sr(1)-O(5)

131.05(9)

O(3)-Sr(1)-O(5)

115.21(10)

O(8)-Sr(1)-O(4)

83.53(11)

O(7)-Sr(1)-O(4)

134.26(10)

O(6)-Sr(1)-O(4)

83.93(10)

O(1)-Sr(1)-O(4)

116.61(10)

O(2)-Sr(1)-O(4)

160.32(10)

O(3)-Sr(1)-O(4)

60.24(9)

O(5)-Sr(1)-O(4)

68.08(9)

O(8)-Sr(1)-N(2)

90.76(11)

O(7)-Sr(1)-N(2)

87.73(10)

O(6)-Sr(1)-N(2)

63.23(10)

O(1)-Sr(1)-N(2)

120.62(10)

O(2)-Sr(1)-N(2)

61.07(9)

O(3)-Sr(1)-N(2)

57.87(9)

O(5)-Sr(1)-N(2)

124.58(10)

O(4)-Sr(1)-N(2)

114.77(10)

O(8)-Sr(1)-N(1)

80.97(11)

O(7)-Sr(1)-N(1)

102.07(11)

O(6)-Sr(1)-N(1)

121.16(11)

O(1)-Sr(1)-N(1)

61.22(10)

O(2)-Sr(1)-N(1)

121.62(11)

O(3)-Sr(1)-N(1)

113.38(10)

O(5)-Sr(1)-N(1)

62.04(10)

O(4)-Sr(1)-N(1)

59.11(9)

N(2)-Sr(1)-N(1)

170.09(11)

O(9)-S(1)-O(10)

114.3(3)

O(9)-S(1)-O(8)

114.8(3)

O(10)-S(1)-O(8)

114.6(2)

O(9)-S(1)-C(19)

104.7(3)

O(10)-S(1)-C(19)
103.7(3)

O(8)-S(1)-C(19)

102.8(3)

C(2)-O(1)-C(3)

113.0(4)

C(2)-O(1)-Sr(1)

123.0(3)

C(3)-O(1)-Sr(1)

117.9(3)

C(5)-O(2)-C(4)

111.9(3)

C(5)-O(2)-Sr(1)

123.3(2)

C(4)-O(2)-Sr(1)

118.9(2)

C(8)-O(3)-C(9)

111.8(3)

C(8)-O(3)-Sr(1)

124.9(2)

C(9)-O(3)-Sr(1)

122.2(2)

C(10)-O(4)-C(11)
113.9(3)

C(10)-O(4)-Sr(1)

114.6(3)

C(11)-O(4)-Sr(1)

108.2(3)

C(15)-O(5)-C(14)
111.1(3)

C(15)-O(5)-Sr(1)

113.3(2)

C(14)-O(5)-Sr(1)

119.9(2)

C(16)-O(6)-C(17)
110.8(3)

C(16)-O(6)-Sr(1)

116.4(3)

C(17)-O(6)-Sr(1)

115.9(2)

S(1)-O(8)-Sr(1)

155.2(2)

C(1)-N(1)-C(13)

110.3(4)

C(1)-N(1)-C(12)

109.3(4)

C(13)-N(1)-C(12)
110.7(4)

C(1)-N(1)-Sr(1)

108.1(3)

C(13)-N(1)-Sr(1)

105.5(2)

C(12)-N(1)-Sr(1)

112.8(3)

C(7)-N(2)-C(6)

109.4(3)

C(7)-N(2)-C(18)

110.5(3)

C(6)-N(2)-C(18)

109.8(3)

C(7)-N(2)-Sr(1)

106.5(2)

C(6)-N(2)-Sr(1)

110.3(2)

C(18)-N(2)-Sr(1)

110.1(2)

N(1)-C(1)-C(2)

114.7(4)

O(1)-C(2)-C(1)

108.4(4)

O(1)-C(3)-C(4)

107.4(4)

O(2)-C(4)-C(3)

108.3(4)

O(2)-C(5)-C(6)

108.5(3)

N(2)-C(6)-C(5)

113.0(3)

N(2)-C(7)-C(8)

112.9(3)

O(3)-C(8)-C(7)

108.4(3)

O(3)-C(9)-C(10)

106.7(3)

O(4)-C(10)-C(9)

111.7(4)

O(4)-C(11)-C(12)
107.1(3)

N(1)-C(12)-C(11)
112.3(3)

N(1)-C(13)-C(14)
112.2(4)

O(5)-C(14)-C(13)
108.8(4)

O(5)-C(15)-C(16)
108.6(4)

O(6)-C(16)-C(15)
108.7(4)

O(6)-C(17)-C(18)
108.1(3)

N(2)-C(18)-C(17)
111.6(3)

F(2)-C(19)-F(3)

108.9(6)

F(2)-C(19)-F(1)

107.5(6)

F(3)-C(19)-F(1)

107.0(5)

F(2)-C(19)-S(1)

111.3(5)

F(3)-C(19)-S(1)

110.6(4)

F(1)-C(19)-S(1)

111.3(4)

O(11)-S(2)-O(12)
114.6(3)

O(11)-S(2)-O(13)
114.0(3)

O(12)-S(2)-O(13)
115.9(3)

O(11)-S(2)-C(20)
103.5(3)

O(12)-S(2)-C(20)
103.0(3)

O(13)-S(2)-C(20)
103.4(3)

F(5)-C(20)-F(4)

107.3(6)

F(5)-C(20)-F(6)

107.7(7)

F(4)-C(20)-F(6)

107.9(6)

F(5)-C(20)-S(2)

111.1(5)

F(4)-C(20)-S(2)

111.8(5)

F(6)-C(20)-S(2)

110.9(6)
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Symmetry transformations used to generate equivalent atoms:
Table S3. Variable temperature reduced transverse and longitudinal 17O relaxation rates and chemical shifts of [EuII(2.2.2)(H2O)2]2+ solution at 9.4T. 

(c=0.0299 mol kg-1, pH=8.8)

	T/K
	1000/T
	Pm
	T1/s(ref)
	T1/s
	ln(1/T1r)
	T2/s(ref)
	T2/s
	ln(1/T2r)
	(ref/Hz
	(sample/Hz
	((r/rad s-1

	298.50
	3.35
	1.08E-03
	6.88E-03
	6.42E-03
	9.19
	6.73E-03
	2.09E-03
	12.63
	-1549
	-1715
	-9.68E+05

	298.50
	3.35
	1.08E-03
	6.88E-03
	6.45E-03
	9.11
	6.73E-03
	2.19E-03
	12.56
	-1549
	-1715
	-9.68E+05

	298.50
	3.35
	1.08E-03
	
	
	
	6.73E-03
	2.18E-03
	12.57
	-1549
	-1715
	-9.68E+05

	324.04
	3.09
	1.08E-03
	1.23E-02
	1.13E-02
	8.82
	1.20E-02
	5.36E-03
	11.47
	-1614
	-1746
	-7.70E+05

	310.05
	3.23
	1.08E-03
	9.16E-03
	8.52E-03
	8.93
	8.92E-03
	3.57E-03
	11.96
	-1572
	-1724
	-8.87E+05

	274.95
	3.64
	1.08E-03
	3.51E-03
	3.20E-03
	10.17
	3.51E-03
	8.57E-04
	13.61
	-1490
	-1664
	-1.02E+06

	285.55
	3.50
	1.08E-03
	4.85E-03
	4.55E-03
	9.44
	4.67E-03
	1.24E-03
	13.21
	-1515
	-1685
	-9.92E+05

	339.75
	2.94
	1.08E-03
	1.60E-02
	1.48E-02
	8.44
	1.54E-02
	7.91E-03
	10.95
	-1641
	-1773
	-7.70E+05

	324.04
	3.09
	1.08E-03
	
	
	
	1.20E-02
	5.22E-03
	11.52
	-1614
	-1745
	-7.64E+05


Table S4. Variable temperature transverse electronic relaxation rates of [EuII(2.2.2)(H2O)2]2+ complexes at X band (0.34 T) 

	T/K
	1000/T
	(Hp/p /Gauss
	1/T2e
	ln(1/T2e)

	298.15
	3.35
	134.8
	2.14E+09
	21.48

	309.65
	3.23
	142.5
	2.26E+09
	21.54

	337.65
	2.96
	191.0
	3.03E+09
	21.83

	323.75
	3.09
	162.8
	2.58E+09
	21.67

	352.85
	2.83
	231.7
	3.68E+09
	22.03

	273.85
	3.65
	159.5
	2.53E+09
	21.65

	285.15
	3.51
	140.9
	2.24E+09
	21.53


Table S5. Proton relaxivities (r1; mM-1s-1) of [EuII(2.2.2)(H2O)2]2+ solution 

	( /MHz
	B / T
	5 °C
	15 °C
	25 °C
	37 °C
	50 °C

	200.1
	4.70
	7.22
	5.59
	4.32
	2.99
	2.11

	60.00
	1.410
	8.10
	5.08
	3.92
	2.82
	2.16

	20.00
	0.470
	9.47
	6.15
	4.68
	3.70
	2.89

	16.00
	0.376
	9.11
	6.20
	4.84
	4.10
	3.26

	12.00
	0.282
	9.91
	6.56
	5.16
	3.94
	3.10

	9.998
	0.235
	9.76
	6.59
	5.58
	4.40
	3.62

	5.999
	0.141
	11.46
	7.65
	6.67
	5.37
	4.35

	3.598
	0.08456
	12.87
	8.76
	7.87
	5.97
	4.65

	2.159
	0.05074
	14.02
	10.92
	8.89
	6.79
	5.24

	1.296
	0.03046
	15.19
	11.55
	9.39
	7.06
	5.24

	0.7781
	0.01829
	16.53
	11.75
	9.55
	7.30
	5.35

	0.4669
	0.01097
	16.59
	12.38
	9.78
	7.40
	5.31

	0.28
	0.006580
	16.39
	12.67
	9.74
	7.42
	5.40

	0.168
	0.003948
	16.95
	12.38
	9.88
	7.30
	5.40

	0.1008
	0.002369
	16.58
	12.00
	9.70
	7.33
	5.37

	0.0605
	0.001422
	16.42
	12.31
	9.85
	7.33
	5.41

	0.0362
	0.0008507
	16.56
	12.49
	9.76
	7.32
	5.33

	0.0217
	0.0005099
	16.60
	12.55
	9.53
	7.36
	5.38


Table S6. Variable pressure reduced transverse 17O relaxation rates of [EuII(2.2.2)(H2O)2]2+ solution at 275 K and at 9.4 T (c=0.0251 mol kg-1, pH=9.0)

	P/MPa
	Pm
	T2/s(H2O)
	T2/s
	ln(1/T2r)

	0.1
	9.04E-04
	3.51E-03
	9.80E-04
	13.61

	49.1
	9.04E-04
	3.51E-03
	9.66E-04
	13.63

	100.1
	9.04E-04
	3.51E-03
	9.55E-04
	13.65

	149.8
	9.04E-04
	3.51E-03
	9.39E-04
	13.67

	200.0
	9.04E-04
	3.51E-03
	9.27E-04
	13.69

	174.7
	9.04E-04
	3.51E-03
	9.35E-04
	13.67

	125.2
	9.04E-04
	3.51E-03
	9.44E-04
	13.66

	75.4
	9.04E-04
	3.51E-03
	9.62E-04
	13.64

	25.5
	9.04E-04
	3.51E-03
	9.76E-04
	13.62


























