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Figure 1 Structure of the hexanuclear cage [Cp2Mn3(L1)4]2 (1). H-atoms, except those attached to N, and the lattice-bound toluene solvent has been omitted for clarity. Key bond lengths (Å) and angles (o). Mn(1)-N(1) 2.215(4), Mn(1)-N(3) 2.077(5), Mn(1)-N(5) 2.240(4), Mn(1)-C(11-15) 2.475(5)-2.566(5), Mn(1)...Cpcentroid 2.23, Mn(1)...Mn(3) 3.2021(9), Mn(1)...Mn(2) 3.490(1), Mn(2)-N(2) 2.207(4), Mn(2)-N(5) 2.166(5), Mn(2)-N(7) 2.149(3), Mn(2)-C(1-5) 2.384(8)-2.627(9), Mn(2)...Cpcentroid 2.24 (2.28), Mn(2)...Mn(3) 3.2757(8), Mn(3)-N(1) 2.160(4), Mn(3)-N(4) 2.230(4), Mn(3)-N(6) 2.188(4), Mn(3)-N(7) 2.293(3), Mn(3)-N(8A) 2.200(4), Mn(3)...Mn(3A) 4.815(1), N(1)-Mn(1)-N(3) 96.0(2), N(1)-Mn(1)-N(5) 94.1(2), N(3)-Mn(1)-N(5) 106.0(2), Cpcentroid-Mn(1)-N 111.1(2)-122.9(2), N(2)-Mn(2)-N(5) 104.8(2), N(2)-Mn(2)-N(7) 98.7(2), N(5)-Mn(2)-N(7) 100.0(1), Cpcentroid-Mn(2)-N 113.9(2)-121.8(2), N(1)-Mn(3)-N(6) 119.4(2), N(1)-Mn(3)-N(4) 91.8(1), N(1)-Mn(3)-N(7) 98.3(1), N(1)-Mn(3)-N(8A) 111.6(2), N(4)-Mn(3)-N(6) 86.6(2), N(4)-Mn(3)-N(8A) 93.2(2), N(4)-Mn(3)-N(7) 169.7(1), N(6)-Mn(3)-N(7) 86.7(1), N(6)-Mn(3)-N(8A) 129.0(2), Mn(1)-N(1)-Mn(3) 94.1(2), Mn(1)-N(5)-Mn(2) 104.7(2), Mn(2)-N(7)-Mn(3) 95.0(1).
Figure 2 (a) Structure of the octanuclear cage [Mn8(L2)10((4-O)2] (2). H-atoms, except those attached to N, have been omitted for clarity. Key bond lengths (Å) and angles (o): Mn(1)-O(1) 2.027(2), Mn(1)-N(1) 2.176(6), Mn(1)-N(4) 2.171(5), Mn(1)-N(3C) 2.334(5), Mn(1)-N(4D) 2.317(6), Mn(2)-N(2) 2.088(6), Mn(2)-O(1) 2.029(7), Mn(1)-O(1)-Mn(2) 102.1(2), Mn(1)-O(1)-Mn(1B) 115.8(1), N(2)-Mn(2)-N(2A) 108.2(2), N(2)-Mn(2)-O(1) 110.7(2), O(1)-Mn(1)-N(4) 125.1(2), O(1)-Mn(1)-N(1) 116.4(2), N(1)-Mn(1)-N(4) 118.4(2), N(3C)-Mn(1)-N(1) 92.3(2), N(3C)-Mn(1)-N(4D) 82.1(2), N(3C)-Mn(1)-O(1) 93.5(2), N(4D)-Mn(1)-N(4) 87.0(1), N(4D)-Mn(1)-N(1) 87.7(2), N(4D)-Mn(1)-O(1) 97.2(2), N(4D)-Mn(1)-N(3C) 167.5(2), Mn(1)-N(4)-Mn(1C) 99.6(2); (b) The S6 symmetric core of 2: Mn(1)...Mn(2) 3.154(2), Mn(1)...Mn(1B) 3.433(2), Mn(1)...Mn(1D) 3.428(2).

Figure S1 Variation of χT vs T for (a) 1 and (b) 2 between 5K and 300K. The predominant magnetic exchange interactions found in 1 and 2 are indicated by open lines in the core structures of both complexes.










