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Figure S1. Crystal structure of cluster 10
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Table 1. Crystal data and structure refinement for [(Na(ClO,)s)cL1,H;;) NagCly(ClO4)1,

[(Na(ClO4)6)L1,H,3][NasCly(ClO4);]
C60 H120 CI120 N26 Na7 072
3227.76

100(2) K

1.54178 A

Trigonal, R -3

a=21.669(2) A alpha =90 deg.
b=21.670(2) A beta =90 deg,
€=23.534(2) A gamma = 120 deg.
9570.3(15) A”3

3, 1.680 Mg/m"3

5.161 mm"-1

4965

1.00x 0.3 x 0.3 mm

4.18 t0 57.95 deg.
-23<=h<=22, -23<=k<=20, -24<=]<=23
9707 /2603 [R(int) = 0.0593]

94.6 %

Analytical

0.213and 0.112

Full-matrix least-squares on F/2
2603/0/289

0.972

Rl = 0.083_4, wR2 =0.2233
R1=0.0938, wR2 = 0.2342

0.000019(18)

1.235 and -0.982 e.A"-3
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Table 2. Atomic coordinates ( x 10°4) and equivalent isotropic displacement parameters (A2 x 10°3) for
[(Na(ClO,)6)cL1,H;3]NagCly(ClO,),;. U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.

X y Z U(eq)

CI(1)  5815(1)  703(1)  1530(1)  32(1)
O(11)  6461(3)  749(4)  1380(3)  62(2)
O(12)  5876(4)  1377(4)  1494(6) 143(5)
O(13)  5217(4)  198(5) 1195(3)  77(2)
O(14)  5664(4)  496(6) 2106(4)  108(3)
Cl2)  3849(1) -1766(1)  886(1)  29(1)
0(21) 3518(3) -1339(3)  946(2)  35(1)
0(22)  43053) -1533(3)  395(2) 43(2)
0(23) 32893) -2501(3)  795(3)  43(2)
0(24)  4242(3) -1730(4)  1382(3) 50(2)
O(31B)  7444(10) 2793(10) 3106(8) 51(5)
CI(3)  8034(2) 2582(1) 2782(1) 63(1)
OB1A) 8626(5) 2452(5) 2559(4) 51(2)
0(32)  8277(5)  3244(5) 2522(4) 92(3)
0(33)  7437(5) 2034(6)  2523(6) 145(5)
0(34)  8154(9) 2565(9)  3343(5) 171(6)

Cl(4) 6667 3333 2122(2)  73(1)
Na(l) 3333 -3333 1667 44(2)
Na(2)  6220(2) 2003(2) 2550(2)  64(1)
N(1) 3333 -3333 -852(4)  16(2)

c(1) 3995(3) -2680(3)  -641(3)  17(2)
C(2)  4633(3) -2509(4)  -1014(3) 20(2)
N(2)  5294(3) -2055(3)  -696(2) 17(1)
C(3)  5893(4) -1637(4) -1086(3) 23(2)
C(4)  5869(4) -995(4)  -1312(3) 28(2)
N(3)  5836(3) -569(3) -823(3) 27(2)
C(5)  6544(4)  -74(4)  -557(3)  32(2)
C(6)  6405(5)  158(4) 8(4)  40(2)
N(@4)  5963(3) -464(3)  366(2) 25(2)
C(7)  6382(4) -654(4)  744(3)  32(2)
C(8)  5907(4) -1361(4)  1019(3) 29(2)
N(5)  5470(3) -1904(3)  567(2) 21(1)
C(9)  5902(4) -2092(4)  184(3) 23(2)
C(10)  5466(4) -2494(3)  -324(3) 22(2)
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Table 3. Bond lengths [A] and angles [deg] for [(Na(ClO,)s)<L1,H,3]NacClL(ClO,),,

CI(1)-0(11) 1.398(6)
CI(1)-0(12) 1.402(8)
CI(1)-0(14) 1.414(9)
CI(1)-0(13) 1.442(7)
0(12)-Na(2) 2.749(15)
Cl(2)-0(24) 1.424(6)
Cl(2)-0(21) 1.432(5)
C1(2)-0(22) 1.437(6)
Cl(2)-0(23) 1.457(6)
0(23)-Na(1) 2.766(6)
O(31B)-CI(3) 1.737(18)
O(31B)-Na(2)#1 2.388(18)
O(31B)-Na(2) 2.67(2)
O(31B)-Na(2)#2 2.996(18)
CI(3)-0(34) 1.351(11)
C1(3)-0(33) 1.386(11)
CI(3)-0(32) 1.398(8)
CI(3)-0(31A) 1.536(9)
0(32)-Na(2)#2 2.470(9)
0(33)-Na(2) 2.604(13)
0O(34)-Na(2)#1 2.533(13)
Cli(4)-Na(2)#2 2.734(5)
Cl(4)-Na(2)#3 2.734(5)
Cl(4)-Na(2) 2.734(5)
Na(1)-0(23)#4 2.766(6)
Na(1)-O(23)#5 2.766(6)
Na(1)-0(23)#6 2.766(6)
Na(1)-0(23)#7 2.766(6)
Na(1)-0(23)#8 2.766(6)
Na(2)-O(31B)#9 2.388(18)
Na(2)-0(32)#3 2.470(9)
Na(2)-0(34)#9 2.533(13)
Na(2)-O(31B)#3 2.996(18)
N(1)-C(1)#5 1.508(7)
N(1)-C(1) 1.508(7)
N(D)-C(1)#4 1.508(7)
C(1)-C(2) 1.518(9)
C(2)-N(2) 1.474(9)
N(2)-C(3) 1.474(9)
N(2)-C(10) 1.471(9)
C(3)-C(4) 1.513(10)
C(4)-N(3) 1.501(9)
N(Q3)-C(5) 1.501(10)
C(5)-C(6) 1.505(11)
C(6)-N(4) 1.468(10)
N(4)-C(7) 1.469(9)
C(7)-C(8) 1.499(11)
C(8)-N(5) 1.516(9)
N(5)-C(9) - 1.496(9)
C(9)-C(10) 1.502(10)
0O(11)-CI(1)-0(12) 109.9(5)
0O(11)-CI(1)-0(14) 109.2(5)
0(12)-CI(1)-0(14) 106.0(8)
O(11)-CI(1)-0(13) 113.8(4)
0(12)-CI(1)-0(13) 109.7(6)

0(14)-CI(1)-0(13) 107.9(5)
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CI(1)-0(12)-Na(2) 108.7(7)
0(24)-C1(2)-0(21) 111.2(4)
0(24)-C1(2)-0(22) 110.6(4)
0(21)-Cl(2)-0(22) 109.4(3)
0(24)-CI(2)-0(23)  109.2(4)
0(21)-C1(2)-0(23) 107.9(3)
0(22)-C1(2)-0(23) 108.5(3)
C1(2)-0(23)-Na(1) 108.8(3)
CI(3)-0(31B)-Na(2)#1  114.0(9)
CI(3)-0(31B)-Na(2) 104.0(9)

Na(2)#1-O(31B)-Na(2)  124.4(7)
CI(3)-0(31B)-Na(2)#2 96.4(7)
Na(2)#1-0(31B)-Na(2)#2 112.1(7)
Na(2)-O(31B)-Na(2)#2  101.8(6)

0(34)-CI(3)-0(33) 121.1(10)
0(34)-C1(3)-0(32) 118.4(8)
0(33)-CI(3)-0(32) - 113.4(8)
0(34)-CI(3)-0(31A) 98.1(7)
0(33)-CI(3)-0O(31A) 101.6(6)
0(32)-CI(3)-O(31A) 96.8(5)
0(34)-CI(3)-0(31B) 75.7(8)
0(33)-CI(3)-O(31B) 85.6(8)
0(32)-CI(3)-0(31B) 82.5(7)
0(31A)-CI(3)-O(31B) 172.3(8)
CI(3)-0(32)-Na(2)#2 137.6(6)
C1(3)-0(33)-Na(2) 120.8(6)
CI(3)-0(34)-Na(2)#1 124.3(8)
Na(2)#2-Cl(4)-Na(2)#3  107.22(14)
Na(2)#2-C1(4)-Na(2) 107.23(14)
Na(2)#3-C1(4)-Na(2) 107.23(14)

0(23)#4-Na(1)-0(23)#5  71.00(19)
0(23)#4-Na(1)-0(23)#6  109.00(19)
O(23)#5-Na(1)-0(23)#6  108.99(19)
0(23)#4-Na(1)-0(23) 71.01(19)
O(23)#5-Na(1)-0(23) 71.01(19)
0(23)#6-Na(1)-0(23) 180.0
0(23)#4-Na(1)-0(23)#7  109.00(19)
0(23)#5-Na(1)-0(23)#7  180.0
O(23)#6-Na(1)-0(23)#7  71.01(19)
0(23)-Na(1)-0(23)#7 108.99(19)
0(23)#4-Na(1)-0(23)#8  180.0
O(23)#5-Na(1)-0(23)48  109.00(19)
0(23)#6-Na(1)-0(23)#8  71.00(19)
0(23)-Na(1)-0(23)#8 108.99(19)
O(23)#7-Na(1)-0(23)#8  71.00(19)
O(1B)#9-Na(2)-0(32)#3  86.6(5)
O(31B)#9-Na(2)-O(34)4#9  45.8(5)
0(32)#3-Na(2)-0(34)#9  89.5(5)
O(31B)#9-Na(2)-0(33) 96.6(6)
0(32)#3-Na(2)-0(33) 168.6(4)
0(34)#9-Na(2)-0(33) 85.0(5)
O(31B)#9-Na(2)-O(31B)  64.4(5)
0(32)#3-Na(2)-0(31B)  141.9(5)
0(34)#9-Na(2)-O(31B) 87.0(5)

0(33)-Na(2)-O(31B) 47.8(5)
O(1B)#9-Na(2)-Cl(4)  110.0(5)
0(32)#3-Na(2)-CI(4) 90.8(3)
O(34)#9-Na(2)-CI(4) 155.7(3)
0(33)-Na(2)-Cl(4) 98.3(3)
O(31B)-Na(2)-Cl(4) 77.9(4)

O(B1B)#9-Na(2)-0(12)  154.4(5)
0(32)#3-Na(2)-0(12) 82.0(3)
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0(34)#9-Na(2)-0(12) 111.1(4)
0(33)-Na(2)-0(12) 90.7(3)
0(31B)-Na(2)-0(12) 134.2(4)
Cl(4)-Na(2)-0(12) 93.0(2)

O(31B)#9-Na(2)-0(31B)#3  59.1(5)
0(32)#3-Na(2)-O(1B)#3  43.5(4)
O(34)#9-Na(2)-O(31B)#3  91.3(6)
0(33)-Na(2)-O31B)#3  146.4(5)
O(31B)-Na(2)-O(31B}#3  98.7(7)
Cl(4)-Na(2)-0(31B)#3 72.6(4)
0(12)-Na(2)-01B)#3  121.5(4)

C(1)#5-N(1)-C(1) 109.8(4)
C(1)#5-N(1)-C(1)#4 109.8(4)
C(1)-N(1)-C(1)#4 109.8(4)
N(1)-C(1)-C(2) 111.2(6)
N(2)-C(2)-C(1) 109.4(5)
C(2)-N(2)-C(3) 110.9(5)
C(2)-N(2)-C(10) 110.3(5)
C(3)-N(2)-C(10) 109.8(5)
N(2)-C(3)-C(4) 111.1(6)
N(3)-C(4)-C(3) 109.2(6)
C(4)-N(3)-C(5) 114.4(6)
C(6)-C(5)-N(3) 107.6(6)
N(4)-C(6)-C(5) 110.3(6)
C(7)-N(4)-C(6) 113.3(6)
N(4)-C(7)-C(8) 110.0(6)
C(7)-C(8)-N(5) 109.4(6)
C(9)-N(5)-C(8) 113.7(5)
N(5)-C(9)-C(10) 109.9(5)
N(2)-C(10)-C(9) 112.8(5)

Symmetry transformations used to generate equivalent atoms:
#1 x-y+1/3,x-1/3,-2+2/3  #2 -y+1 x-y,z

#3 -x+y+l,-x+1,z  #4 x+y+l,-x,z  #5-y,x-y-1,2

#6 -x+2/3,-y-2/3,-z+1/3  #7 y+2/3,-x+y+1/3,-z+1/3

#8 x-y-1/3,x-2/3,-z+1/3  #9 y+1/3,-x+y+2/3,-z+2/3
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Table 4. Anisotropic displacement parameters (A2 x 10"3) for [(Na(ClO,)s)cL1,H,3]NagCly(ClO4).
The anisotropic displacement factor exponent takes the form: -2 pi*2 [h"2 a**2 U1l +...+2hka*b* U12 ]

Ult U22 U33 U23 U13 U12

C1)  33(1) 28(1) 40(1) (1) 11(1)  19(1)
o(11) 50(4) 82(5) 69(5) -9(4) 03) 444
O(12) 53(5) 41(5) 338(18) 42(7) 277 274)
O(13)  60(5) 115(6) 80(5)  -39(5) -28(4)  63(5)
O(14) 62(5) 145(9) 67(6) 19(5) 4(4)  13(5)
Cl(z) 20(1) 39(1) 33(1) -4 -4(1)  19(1)
O(21)  39(33) 43(3) 38(3) 2(3) 02) 32(3)
0(22) 32(3) 494 47(4) -5(3) 103) 21(3)
0(23)  28(3) 34(3) 63(4) 0(3) 33) 12(3)
0(24) 38(33) 75(4) 48(4) -2(3)  -18(3) 36(3)
O(31B) 52(11) 66(13)  40(11)  18(9) 13(9) 34(10)
CI(3) 92(2) 53(2) 40(2) 4(1) 9(1)  33(2)
O(31A) 64(6) 42(5) 63(6) 95) 13(5) - (%)
0(32) 125(7) 83(6) 85(6) 18(5) 4(5) 66(6)
O(33) 84(7) 106(8) 188(12) -48(8) 50(7) 5(6)
0(34) 295(18) 247(16)  64(7) 43(8)  34(9) 204(16)
Cl4) 772) 77(2) 67(3) 0 0 38(1)
Na(l) 44(3) 44(3) 44(5) 0 0 22(2)
Na(2) 50(2) 88(3) 54(2) 7(2) 12)  352)
N(1) 133) 13(3) 21(5) 0 0 6(2)
C(1y 174 1403) 23(4) -2(3) 0(3) 10(3)
C(2) 16(4) 16(4) 25(4) -4(3) 0(3) 7(3)
N(2) 13(3) 13(3) 23(3) -1(2) 1(2) 6(2)
C(3) 194) 194) 28(4) -2(3) 6(3) 6(3)
C(4) 26(4) 284) 21(4) 3(3) 3(3) 6(3)
N@3)  33(4) 2503) 28(4) 1(3) 23)  19(3)
C(5)  29(4) 8(4) 42(5) 3(3) 10(4) -3(3)
C(6) 45(5) 15(4) 46(5) -8(4) 0(4) 5(4)
N@4) 263) 12(3) 28(4) 2(2) -2(3) 2(3)
C(7 214 26(4) 43(5) -10(4) -11(4) 7(3)
C(8) 30(4) 38(5) 24(4) -2(3) -43)  214)
N()  16(3)  19(3) 28(3) -2(3) -2(2) 9(3)
C(9) 194 18(4) 39(5) 5(3) 2(3) 1403)
C(10) 18(4) 13(4) 38(4) -2(3) 1(3) 9(3)
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Table 5. Hydrogen coordinates ( x 10°4) and isotropic displacement parameters (A2 x 10"3) for
[(Na(ClO4)s)cL1,H 3]NagCly(ClO4)1,

X y z U(eq)
H(1A) 4093  -2759 -254 21
H(1B) 3915  -2278 -640 21
H(Q2A) 4617  -2947 -1128 24
H(2B) 4620  -2263 -1355 24
H(3A) 5872  -1936 -1401 28
H(3B) 6339  -1479 -888 28
H(4A) 6291  -703 -1539 34
H@4B) 5454  -1150 -1553 34
H(5A) 6815  -316 -505 38
H(5B) 6816 336 -800 38
H(6A) 6854 465 197 48
H(6B) 6163 428 -51 48
H(7A) 6612  -291 1034 38
H(7B) 6750  -678 527 38
H(8A) 5592  -1316 1288 35
H(8B) 6193  -1517 1224 35
H(9A) 6053  -2382 389 28
H(9B) 6325  -1660 60 28
H(10A) 5727  -2670 -541 27

H(10B) 5026 -2903 -194 27
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3C NMR spectrum of compound (7)
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3C NMR spectrum of compound L2
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