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Supplementary data.   

Table 1 Selected bond distances (Å) and angles (o) for complex 1
Mn(1)-Mn(3)
2.7677(11)
Mn(1)-Mn(1')
2.9552(15)

Mn(1)-Mn(2)
2.8113(11)
Mn(2)-Mn(4)
2.7770(11)

Mn(1)-Mn(2')
2.8154(11)
Mn(2)-Mn(2')
2.9548(15)

Mn(1)-O(15)
1.863(3)
Mn(4)-O(4)
1.883(3)

Mn(1)-O(9)
1.879(4)
Mn(4)-O(5)
1.908(4)

Mn(1)-O(12)
1.893(4)
Mn(4)-O(1)
1.925(4)

Mn(1)-O(13)
1.909(3)
Mn(4)-O(2)
1.941(4)

Mn(1)-O(14)
1.912(4)
Mn(4)-O(6)
2.201(4)

Mn(1)-O(13')
1.935(4)
Mn(4)-O(3)
2.240(4)

AverageMn(1)-O
1.898(4)
AverageMn(4)-O
2..016(4)

Mn(2)-O(4)
1.861(4)
Mn(5)-O(15')
1.887(4)

Mn(2)-O(5)
1.895(4)
Mn(5)-O(5)
1.891(4)

Mn(2)-O(13)
1.897(4)
Mn(5)-O(22)
1.983(4)

Mn(2)-O(23)
1.912(4)
Mn(5)-O(21)
1.988(4)

Mn(2)-O(12')
1.917(4)
Mn(5)-O(20)
2.124(4)

Mn(2)-O(12)
1.928(3)
Mn(5)-O(24)
2.195(5)

AverageMn(2)-O
1.902(4)
AverageMn(5)-O
2.026(4)

Mn(3)-O(15)
1.878(4)
Mn(6)-O(4)
1.871(4)

Mn(3)-O(9)
1.895(3)
Mn(6)-O(9)
1.918(4)

Mn(3)-O(19)
1.938(4)
Mn(6)-O(11)
1.963(4)

Mn(3)-O(18)
1.939(4)
Mn(6)-O(7)
1.993(4)

Mn(3)-O(17)
2.180(4)
Mn(6)-O(10)
2.121(4)

Mn(3)-O(16)
2.235(4)
Mn(6)-O(8)
2.151(4)

AverageMn(3)-O
2.011(4)
AverageMn(6)-O
2.003(4)






O(15)-Mn(1)-O(9)
84.92(15)
O(4)-Mn(4)-O(5)
84.12(15)

O(15)-Mn(1)-O(12)
91.32(15)
O(4)-Mn(4)-O(1)
174.89(19)

O(9)-Mn(1)-O(12)
88.90(16)
O(5)-Mn(4)-O(1)
95.96(17)

O(15)-Mn(1)-O(13)
173.12(15)
O(4)-Mn(4)-O(2)
93.85(16)

O(9)-Mn(1)-O(13)
100.33(15)
O(5)-Mn(4)-O(2)
175.08(18)

O(12)-Mn(1)-O(13)
84.38(15)
O(1)-Mn(4)-O(2)
85.66(17)

O(15)-Mn(1)-O(14)
93.55(16)
O(4)-Mn(4)-O(6)
91.30(16)

O(9)-Mn(1)-O(14)
92.38(17)
O(5)-Mn(4)-O(6)
92.36(16)

O(12)-Mn(1)-O(14)
175.05(16)
O(1)-Mn(4)-O(6)
93.81(19)

O(13)-Mn(1)-O(14)
90.69(16)
O(2)-Mn(4)-O(6)
92.18(18)

O(15)-Mn(1)-O(13')
94.69(15)
O(4)-Mn(4)-O(3)
86.74(15)

O(9)-Mn(1)-O(13')
172.79(16)
O(5)-Mn(4)-O(3)
83.52(16)

O(12)-Mn(1)-O(13')
83.91(15)
O(1)-Mn(4)-O(3)
88.19(18)

O(13)-Mn(1)-O(13')
79.54(15)
O(2)-Mn(4)-O(3)
91.89(18)

O(14)-Mn(1)-O(13')
94.83(16)
O(6)-Mn(4)-O(3)
175.59(16)

O(4)-Mn(2)-O(5)
85.10(15)
O(15')-Mn(5)-O(5)
92.00(15)

O(4)-Mn(2)-O(13)
91.14(16)
O(15')-Mn(5)-O(22)
90.25(16)

O(5)-Mn(2)-O(13)
89.56(15)
O(5)-Mn(5)-O(22)
177.49(17)

O(4)-Mn(2)-O(23)
93.01(16)
O(15')-Mn(5)-O(21)
173.20(17)

O(5)-Mn(2)-O(23)
92.80(16)
O(5)-Mn(5)-O(21)
93.88(17)

O(13)-Mn(2)-O(23)
175.39(16)
O(22)-Mn(5)-O(21)
83.80(17)

O(4)-Mn(2)-O(12')
173.16(15)
O(15')-Mn(5)-O(20)
95.61(17)

O(5)-Mn(2)-O(12')
99.92(15)
O(5)-Mn(5)-O(20)
96.28(17)

O(13)-Mn(2)-O(12')
84.30(15)
O(22)-Mn(5)-O(20)
84.60(18)

O(23)-Mn(2)-O(12')
91.39(16)
O(21)-Mn(5)-O(20)
87.1(2)

O(4)-Mn(2)-O(12)
94.90(15)
O(15')-Mn(5)-O(24)
95.37(16)

O(5)-Mn(2)-O(12)
173.30(16)
O(5)-Mn(5)-O(24)
93.47(17)

O(13)-Mn(2)-O(12)
83.74(15)
O(22)-Mn(5)-O(24)
85.22(18)

O(23)-Mn(2)-O(12)
93.89(15)
O(21)-Mn(5)-O(24)
80.9(2)

O(12’)-Mn(2)-O(12)
79.56(16)
O(20)-Mn(5)-O(24)
165.03(17)

O(15)-Mn(3)-O(9)
84.08(15)
O(4)-Mn(6)-O(9)
91.61(15)

O(15)-Mn(3)-O(19)
175.04(18)
O(4)-Mn(6)-O(11)
173.84(16)

O(9)-Mn(3)-O(19)
96.22(16)
O(9)-Mn(6)-O(11)
93.76(16)

O(15)-Mn(3)-O(18)
93.86(16)
O(4)-Mn(6)-O(7)
90.11(16)

O(9)-Mn(3)-O(18)
175.07(18)
O(9)-Mn(6)-O(7)
178.28(16)

O(19)-Mn(3)-O(18)
85.45(17)
O(11)-Mn(6)-O(7)
84.52(17)

O(15)-Mn(3)-O(17)
92.94(16)
O(4)-Mn(6)-O(10)
91.25(16)

O(9)-Mn(3)-O(17)
92.91(15)
O(9)-Mn(6)-O(10)
93.06(16)

O(19)-Mn(3)-O(17)
91.98(17)
O(11)-Mn(6)-O(10)
91.47(18)

O(18)-Mn(3)-O(17)
91.67(17)
O(7)-Mn(6)-O(10)
87.02(16)

O(15)-Mn(3)-O(16)
87.42(16)
O(4)-Mn(6)-O(8)
94.04(16)

O(9)-Mn(3)-O(16)
82.56(16)
O(9)-Mn(6)-O(8)
93.18(16)

O(19)-Mn(3)-O(16)
87.71(18)
O(11)-Mn(6)-O(8)
82.67(18)

O(18)-Mn(3)-O(16)
92.89(18)
O(7)-Mn(6)-O(8)
86.59(18)

O(17)-Mn(3)-O(16)
175.39(15)
O(10)-Mn(6)-O(8)
171.71(17)

Supplementary data.   

Table 2 Selected bond distances (Å) and angles (o) for complex 2
Mn(2)-Mn(3)
2.7820(16)
Mn(2)-O(10)
1.934(6)

Mn(3)-Mn(3'')
2.8160(19)
Mn(2)-O(8')
1.937(6)

Mn(3)-Mn(3')
2.8160(19)
Mn(2)-O(12')
2.195(6)

Mn(3)-Mn(3''')
2.973(2)
Mn(2)-O(5)
2.222(7)

Mn(1)-O(1)
1.878(5)
Average Mn(2)-O
2.0112(6)

Mn(1)-O(2)
1.908(5)
Mn(3)-O(1)
1.865(5)

Mn(1)-O(9)
1.965(6)
Mn(3)-O(2')
1.875(5)

Mn(1)-O(7)
1.968(6)
Mn(3)-O(4)
1.900(6)

Mn(1)-O(11)
2.119(6)
Mn(3)-O(6)
1.913(6)

Mn(1)-O(3)
2.193(7)
Mn(3)-O(4'')
1.919(5)

Average Mn(1)-O
2.005(6)
Mn(3)-O(4')
1.930(5)

Mn(2)-O(1)
1.885(5)
Average Mn(3)-O
1.9003(5)

Mn(2)-O(2')
1.894(5)








O(1)-Mn(1)-O(2)
92.3(2)
O(10)-Mn(2)-O(12')
91.0(3)

O(1)-Mn(1)-O(9)
91.3(2)
O(8')-Mn(2)-O(12')
93.6(3)

O(2)-Mn(1)-O(9)
176.1(2)
O(1)-Mn(2)-O(5)
85.8(2)

O(1)-Mn(1)-O(7)
173.4(3)
O(2')-Mn(2)-O(5)
84.2(2)

O(2)-Mn(1)-O(7)
92.8(2)
O(10)-Mn(2)-O(5)
92.1(3)

O(9)-Mn(1)-O(7)
83.7(3)
O(8')-Mn(2)-O(5)
89.0(3)

O(1)-Mn(1)-O(11)
89.4(2)
O(12')-Mn(2)-O(5)
176.1(2)

O(2)-Mn(1)-O(11)
92.7(2)
O(1)-Mn(3)-O(2')
84.5(2)

O(9)-Mn(1)-O(11)
85.9(3)
O(1)-Mn(3)-O(4)
89.9(2)

O(7)-Mn(1)-O(11)
94.6(3)
O(2')-Mn(3)-O(4)
91.1(2)

O(1)-Mn(1)-O(3)
93.8(2)
O(1)-Mn(3)-O(6)
93.7(2)

O(2)-Mn(1)-O(3)
93.7(3)
O(2')-Mn(3)-O(6)
91.6(2)

O(9)-Mn(1)-O(3)
87.5(3)
O(4)-Mn(3)-O(6)
175.8(2)

O(7)-Mn(1)-O(3)
81.7(3)
O(1)-Mn(3)-O(4'')
96.3(2)

O(11)-Mn(1)-O(3)
172.7(3)
O(2')-Mn(3)-O(4'')
175.3(2)

O(1)-Mn(2)-O(2')
83.4(2)
O(4)-Mn(3)-O(4'')
84.2(2)

O(1)-Mn(2)-O(10)
94.7(2)
O(6)-Mn(3)-O(4'')
93.0(2)

O(2')-Mn(2)-O(10)
175.9(3)
O(1)-Mn(3)-O(4')
172.4(2)

O(1)-Mn(2)-O(8')
174.9(3)
O(2')-Mn(3)-O(4')
99.9(2)

O(2')-Mn(2)-O(8')
96.3(2)
O(4)-Mn(3)-O(4')
83.9(3)

O(10)-Mn(2)-O(8')
85.2(2)
O(6)-Mn(3)-O(4')
92.4(2)

O(1)-Mn(2)-O(12')
91.6(2)
O(4'')-Mn(3)-O(4')
78.8(2)

O(2')-Mn(2)-O(12')
92.7(2)



